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ABSTRACT 

This  final  report  of  the  Group  Errorless  Teaching 
Strategies  Research  E>roject  is  organized  by  the  project  objectives 
and  covers  planijed  an*?  actual  activities  and  outcomes.  Objective  1 
involved  a  review  of  the  literature  related  to  teaching  students  with 
mild  and  moderate  mental  handicaps  in  group  settings  and  resulted  in 
three  articles  which  presented  guidelines  for  implementing  group 
instruction  and  the  use  of  constant  time  delay  in  group  instruction. 
Objectives  2  and  3  involved  conducting  four  investigations  per  year 
to  evaluate  the  effectiveness  and  efficiency  of  the  system  of  least 
prompts  and  time  delay  in  small  group  instructional  arrangements. 
Emphasis  was  on  how  to  conduct  small  group  instruction  and  effects  of 
various  attentional  cue  manipulations  in  small  groups.  Objective  4 
involved  developing  instructional  modules  and  manuals i  which  were 
sent  to  selected  training  programs  and  agencies.  The  primary  part  of 
the  document  consists  of  15  appendixes,  including  the  texts  of 
journal  articles  disseminated  by  the  project,  unpublished 
manuscripts,  and  four  instructional  manuals  and  modules.  The  journal 
articles  and  manuscripts  discuss  such  topics  as;  small  group 
instruction?  constant  time  delay  to  teach  chained  tasks  and  to  teach 
sight  word  reading?  predictable  and  unpredictable  trial  sequences? 
use  of  choral  and  individual  spelling  attentional  responses  in 
teaching  sight  word  reading?  use  of  the  system  of  lease  prompts?  and 
acquisition  of  incidental  information.  The  instructional  manuals  and 
modules  co^^er  small  group  instruction  for  students  wit.*  moderate  to 
severe  disabilities,  and  the  use  of  constant  time  delay  in  small 
group  instruction.  (DB) 
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Introduction 


This  final  report  of  the  Group  Errorless  Teaching  Strategies  (GETS)  Research 
Project  is  organized  by  the  objectives  of  the  project.    For  each  objective, 
the  objective,  planned  activities,  expected  outcomes,  and  actual  activities 
and  outcomes  are  listed. 

Objective  1  involved  a  review  of  the  literature  related  to  teaching  students 
with  mild  and  moderate  mental  handicaps  in  group  settings.    This  review  was 
completed  and  written.   .Three  acticles  were  developed  based  on  the  literature 
review.    One  article  focused  on'guldel Ines  for  implementing  group  Instruction. 
A  second  article  focused  on  procedures  for  measuring  chained  tasks  using 
constant  time  delay.    A  third  article  describing  the  use  of  constant  time 
delay  in  groups  has  been  written,  and  will  be  revised  for  submission.  These 
are  described  in  the  narrative  of  the  final  report  and  the  completed  documents 
are  included  in  the  Appendix. 

Objectives  2  and  3  involvec  conducting  four  investigations  per  year  that 
evaluated  the  effectiveness  and  efficiency  of  the  system  of  least  prompts  and 
time  delay  in  anall  group  instructional  arrangements.    These  investigations 
were  planned,  conducted,  and  described  in  manuscripts  that  have  been  published 
and  others  are  in  the  process  of  being  published.    Based  on  the  findings  of 
thft  literature  review  and  the  first  and  second  year  investigations,  the  na^ure 
of  the  comparative  investigations  focused  more  on  analvaia  of  hnu  ^fw^nnHurt- 
anaj^l  group  instruction  and  effects  of  varlnus  attentional  cue  manipulations" 

JJ^  ^ia.M  groups  rathar.than  comparisons  of  the  prompting  strategies  used   ' 

M.e.,  system  of  least  prompts  and  time  delay).  A  description  of  each  is 
included  in  the  narrative  of  the  final  report,  and  the  complete  documents  are 
included  in  the-  Appendix.    A  total  of  15  separate  experiments  were  conducted 

^  and  were  _de5Ct-iberi  in      articles.    Two  of  the  articles  each  contain  ~" 
descriptions  of  three  expefTmenTl?:~ 

Objective  4  involved  developing  instructional  mnriules  and  manuals.  Two 
manuals  were  were  planned  and  completed!    One  manual  presents  guide  1 ines  for 
conducting  small  group  instruction  with  students  who  display  mild  and  moderate 
handicaps.    Smie  of  the  information  from  this  manual  was  Included  in  an 
article  that  is  in  press  from  the  literature  review.    The  second  manual 
describes  procedures  for  using  time  delay  In  small  group  instructional 
arrangements.    One  instructional  module  for  each  manual  has  been  developed. 
The  manuals  and  modules  have  been  sent  to  selected  training  programs  and 
educational  agencies. 


OBJECTIVE  1 


This  section  of  the  final  report  lists  the  first  GETS  Project  objective,  major 
activities  used  to  meet  Objective  1,  expected  outcomes  of  Objective  1,  and 
description  of  completed  activities  and  actual  outcomes  for  Objective  1. 


OBJECTIVE    1 ! 

To  conduct  a  thorough  review  of  tne  applied  research  literature  that  will 
result  in  a  written  product  describing  the  instructional  practices  in  small 
group  instiuctional  arrangements  involving  students  with  mild  and  moderate 
handicaps  in  applied  settings. 


PLANNED  ACTIVITTRS  FHP  nBJECTIVR  1. 

1.  Conduct  literature  review 

2.  Based  on  the  literature  review,  develop  and  write  recommendations  for 
teachers  of  students  with  mild  and  moderate  learning  difficulties 

3.  based  on  the  literature  rtview,  develop  and  write  research  questions  for 
further  research 

4.  Advisory  Committee  reviews  document 

5.  Make  final  revisions  of  document 

6.  Submit  document  or  parts  of  document  for  publication  in  professional 
journal s 

7.  Notify  teacher  preparation  programs  tnroug'i  Special  Net  that  the  document 
is  avai lable 


EXPECTED  nUTCQMFS  FHP  nR.TFf-Tjyp;  ^ 

The  major  expected  outcome  of  the  first  objective  is  a  written  document  that 
reviews  the  applied  research  literature  related  to  errorless  learning  in  group 
instructional  arrangements  with  stur:ents  who  have  mild  to  severe  learning 
difficulties.    The  review  will  de«3oribe  the  Instructional  procedures  that  have 
been  used,  the  effects  of  such  use,  group  management  strategies,  teacher 
skills  needed  to  implement  the  procedures,  and  where  possible,  r? connendat ions 
for  future  use.    The  effects  will  be  analyzed  in  terms  of  effectiveness 
variable?,  efficiency  variables,  and  generalization  outcomes.  This 
information  will  result  in  a  document  that  establ ishes  what  is  currently  known 
about  effective  and  efficient  group  instructional  procedures  with  students  who 
have  mild  to  severe  handicaps.    The  document  will  have  potential  impact  for 
both  practitioners,  teacher  trainers,  and  persons  engaged  primarily  in 
research.    The  impact  for  teachers  and  other  practitioners  will  be  in  the 
recommendations  that  come  from  the  reviewed  literature.    The  impact  for 
persons  engaged  in  research  will  be  in  the  specification  of  future  research 
issues. 
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ACTUAL  ACTIVITIRS  AWn  QUTCQMES  PHP  OBJECTTVR  1 . 

I',,  Contot  literature  miftW.  -  The  two  Research  Associates,  Mellnda  Jones 
Ault  and  Patricia  Munson  Doyle»  and  the  Principal  Investigator,  Dr.  David 
Cast,  and  two  doctoral  students,  Vincent  Wlnterllng  and  Belva  Collins  reviewed 
the  literature  from  professional  journals  for  articles  that  addressed  teaching 
students  with  handicaps  In  small  group  arrangements.    The  reference  lists  of 
these  articles  were  also  analyzed  to  Identify  any  other  articles  that  may  be 
relevant  to  the  topic  and  published  in  other  journals.    A  matrix  describing 
the  purpose,  methodology,  and  findings  of  each  identified  investigation  was 
developed. 

?.      Develop  rggPmniftndatiQnS  for  teflChIno  in  amall  arnup  arr;.nQ»m»nta.  The 
two  Research  Associates,  two  doctoral  students,  and  the  Principal  Investigator 
T/rl  f!^'?"*"^  \^  responsibilities  for  developing  recomnendations 

from  the  described  literature.    One  Research  Associate  and  one  doctoral 
student  under  the  supervision  of  the  Principal  Investigator  developed  a  list 
of  gr»neral  guidelines  for  Implement ing  smal  1  group  Instruction.  These 
recommt?ndatlons  were  Incorporated  into  an  article  on  general  guidelines.  The 
second  Research  Associate  a.id  doctoral  student  under  the  supervision  of  the 
Pr  ncipal  Investigator  developed  a  list  of  reconmendat ions  for  using  time 
delay  in  group  instructional  arrangements.    An  article  describing  these 
recommendations  has  been  developed.    The  two  Research  Associates,  Co-Principal 
investigator,  and  Principal  Investigator  developed  reconmendat ions  for 
collecting  data  on  the  time  delay  procedure  when  teaching  chained  tasks.  An 
article  incorporating  these  recommendations  was  developed. 

3.      D£V£iflE.a  list  Pf  rftff'-arrh  questions  related  tn  rnnH.,ctlna  «n;.ll  qr»"" 

instrvgUon.    a  list  of  suggested  research  questions  were  developed.  These 
were  incorporated  into  the  articles  described  above  and  were  also  Included  as 
suggestions  in  the  discussion  sections  of  articles  based  on  the  investigations 
conducted  by  the  ijroject.  waawuna 

.ftdviggrv  hOflrd  reviews  artirlPff.    The  instructional  research  team  which 
consisted  of  the  Principal  Investigator,  Co-Principal  Investigator,  GETS 
V!nM?fu    '^^J^^i^t^S'  Research  Associates  on  other  research  projects,  and  other 
faculty  members  of  trt^  Department  of  Special  Education,  and  selected  doctoral 
students  served  as  the  Advisory  Board.    These  individuals  reviewed  the 
articles  that  were  prepared  for  publication  and  provided  feedback  to  th** 
research  staff. 

5-  MdKe  revisions  In  final  dnnum^ntfl  Based  on  the  review  of  the 
individuals  Identified  above,  revisions  were  made  in  the  documents. 

J;      SvibfnK  the  documents  for  puhl        j^n  In  thf  rrTTfeaalonal  li^prflV'^^ 

Three  ar  icles  were  written  and  two  of  these  have  beersubrai tted  for   

pub!  cation.    The  article  describing  general  guidelines  (Collins,  Cast,  Ault. 
&  Wolery.  in  press)  was  subml tted  and  accepted  for  publication  by  £du£dLLfla 
and  Training  in  Wftntfll  Pftfirflflnnn.    This  article  is  included  in  AppendlxA. 
J^Lf  fiuu  W^L''^  data  collection  procedures  for  time  delay  with  chained 
tasks  (Ault,  Cast,  Wolery,  &  Doyle,  in  press)  was  submitted  and  acceptea  for 
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publication  by  Teaching  Exceptional  rhiMrpn.    This  article  is  presented  in 
Appendix  B.    The  third  article  on  using  time  delay  in  small  group  arrangements 
is  being  revised  and  will  be  submitted  for  publication.    This  article  is 
presented  in  Appendix  C. 

7-     NoUfv  personnel  preparation  proaramg  of  the  documents.  Dissemination 
involved  sending  a  copy  of  the  literature  review  to  persons  on  the  mailing 
list  of  the  GETS  Project. 


OBJECTIVE  2  and  3 


This  section  of  the  final  report  lists  the  second  GETS  Project  Objective, 
planned  activities  for  meeting  Objective  2  and  3,  expected  outcomes  of 
Objective  2  and  3,  and  actual  activities  and  outcomes  of  Objective  2  and  3. 
The    actual  outcomes*  section  includes  an  abstract  of  each  investigation.  The 
activities  and  outcomes  are  presented  separately  for  each  project  year. 


0BJECTIVE5^  9  ah^  1\ 

To  conduct  and  report  on  eight  investigations  (four  per  year  for  the  first  two 
years)  analyzing  the  effectiveness  and  efficiency  of  the  system  of  least 
prompts  and  time  delay  in  group  settings  for  teaching  functional  skills  to 
primary  and  secordary  aged  students  with  mild  and  moderate  handicaps. 

To  condufci^d  report "STt^-i^jur  investigate^  (third  pro^fect  year)  thatNy 
thXeffectivfei^ss  and  effici>nc^f  the  syst^nMif  least  prom?t^^d  time 
in  teaching  fun^U^al  skills  to^N^ry  and  secoftckry  aged  studentss^/i ti 
and  modfecate  handicabs^  ""^  — 


PLANNED  ACTIVITIES  FOr  OBJECTIVES  7  ^r^^ 
Each  Pro.iect  Year 

1.  Determine  which  four  studies  will  be  conducted  during  the  project  year 

2.  Identify  five  subjects  .  ,r  each  study. 

3.  Secure  hv.-man  subjects  review  approval  from  University  of  Kentucky  and 
participating  agencies. 

4.  Siecure  informed  consent  from  parents  of  subjects. 

5.  Implement  and  monitor  investigations. 
S.  Conduct  ongoing  analysis  of  the  data. 
7.     Analyze  final  results. 

3.     Write  reports  of  studied  for  dissemination  in  professional  literature. 
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EXPECTED  OUTCOMES  FHP  HRJECTIVE  2  ANn  a 

The  expected  outcomes  of  the  second  and  third  objectives  are  written  reports 
on  the  results  of  the  twelve  studies.  These  reports  will  be  submitted  to 
appropriate  professional  journals.    Presentations  at  state,  regional,  and 
national  conferences  will  also  occur. 


ACTUAL  ACTIVITIES  AND  OUTCOMES  FOR  OBJECTIVE  7.  AfJD  <^ 

Over  the  course  of  the  three  project  years,  15  Investigations  were  conducted 
and  descri;»ed  in  11  reports.    To  date,  three  articles  have  been  published, 
four  articles  have  been  accepted  and  are  in  press,  one  has  been  submitted  for 
publication,  and  three  are  in  the  process  of  being  written  and  submitted. 


Summaries  of  Invi»RHaat jr^nff 

StUdV  ^  \  '  Doyle,  P.  M.,  Cast,  D.  L.,  Wolery,  M.,  Ault,  M.  J..  &  Farmer, 
J.  A.  (1990).  Use  of  constant  time  delay  in  small  group  instruction: 
A  study  of  observational  and  incidental  learning.  Journal  of  SDecl,il 
Educatinn.  22»  369-385. 

This  investigation  examined  the  effectiveness  and  efficiency  of  constant  time 
delay  in  small  group  instruction.    Four  secondary-age  students  with  mild  and 
moderate  mental  retarda-.ion  were  taught  to  identify  local  and  federal  services 
and  government  agencies  and  over-the-counter  medications.    The  amount  of 
Information  learned  when  each  subject  was  presented  with  two  target  and  six 
observational  stimuli  (same-task,  different-stimuli  condition)  was  compared  to 
when  each  student  in  the  group  was  taught  the  same  eight  target  stimuli 
(same-taJk,  same-stimuli  condition).    The  subjects'  acquisition  of  incidental 
Information  presentf!d  in  the  descriptive  praise  statement  following  correct 
responses  to  the  target  stimuli  was  assessed.    A  multiple  probe  design  across 
behaviors  was  used.    The  results  indicated  that  (a)  constant  time  delay  was 
effective  across  all  facts,  students,  and  conditions;  <b)  the  same-task, 
different-stimuli  condition  produced  more  efficient  learning  than  the 
same-task,  same-stimuli  condition;  <c)  students  acquired  more  target 
information  in  the  same-task,  same-stimuli  conditions;  <d)  observational 
learning  occurred  in  the  same-task,  different  stimuli  condition  for  all 
subjects;  <e)  Increased  exposure  to  other  students'  target  information  and 
differential  reinforcement  in  the  probe  conditions  increased  the  percentages 
of  correct  observational  responding  in  the  same-task,  different-stiiiK  II 
conditions;  and  (f)  there  were  not  differences  between  conditions  In  students' 
acquisition  of  incidental  information.    These  findings  are  discussed  in  terms 
of  strategies  for  designing  effective  and  efficient  small  group  instruction. 
A  reprint  of  this  article  is  found  in  Appendix  D. 
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SiUSiULZ''    Ault,  M.  J.,  Wolery,  M.,  Cast,  D.  L.,  Doyle,  P.  M.,  &  Martin, 
C.  P.  (1990).    Comparison  of  predictable  and  unpredictable  trial 
sequences  during  small  group  instruction.    Learning  Dtaabi 1 itv 
Quarterly,  jj,  12-29. 

The  use  of  predictable  (round  robin)  and  unpredictable  (random)  trial 
sequences  during  small-group  instruction  was  evaluated  in  three  experiments  in 
teaching  word  and  abbreviation  identification  to  four  students  with  learning 
disabilities;  a  fifth  student  participated  in  part  of  Experiment  I  before 
moving  to  another  school.    In  Experiment  I,  a  progressive  time  delay  procedure 
was  used  to  teach  word-reading  in  a  small  group,  and  the  effects  of  a 
single-trial,  predictable  sequence  was  compared  to  a  single-trial, 
unpredictable  sequence.    In  Experiment  II,  a  progressive  time  delay  procedure 
also  was  used  to  teach  abbreviation  identification  in  a  small  group,  and  the 
effects  of  a  multiple-trial,  predictable  sequences  was  compared  to  a 
multiple-trial,  unpredictable  sequence.    In  Experiment  III,  a  model-test 
procedure  was  used  in  a  small  group,  and  the  effects  of  the  multiple-trial 
predictable  sequence  was  compared  to  the  single-trial,  unpredictable  sequence. 
An  adapted  alternating  treatments  design  was  used  in  all  experiments.  Results 
indicate  that  the  progressive  time  delay  procedure  was  reliably  implemented 
and  was  effective  in  establishing  criterion-level  resoonding  by  all  grour 
members.    Students  also  learned  words  taught  to  other  students  through 
observation.    In  Experiment  I,  the  two  trial  sequences  did  not  differ 
substantially,  and  in  Experiment  II  mixed  effects  were  found.    With  the 
model-test  procedure  in  Experiment  III,  two  students  initially  produced  higher 
levels  of  correct  responding  in  the  multiple-trial,  predictable  sequence; 
however,  no  substantial  differences  were  found  in  observational  learning. 
Across  all  investigations,  no  consistent  effects  of  the  trial  presentation 
methods  were  noted.    A  reprint  of  this  article  is  found  in  Appendix  E. 


StiidiLJLJ:    Cast,  D.  L.,  Wolery,  M.,  Morris,  L.  L.,  Doyle,  P.  M.,  & 
Meyer,  S.  (1990).    Teaching  sight  word  reading  In  a  group 
instructional  arrangement  using  constant  time  delay.    Except lonal i t v. 
Jt,  81-96. 

In  this  investigation  we  examined  the  effectiveness  of  constant  time  delay 
(CTD)  in  a  small  group  instructional  arrangement.    Five  primary-aged  students 
in  a  self-contained  classroom  for  students  with  moderate  delays  were  taught  to 
read  environmental  sight  words.    In  addition,  we  assessed  observational 
learning  (students  learning  other  group  members'  words)  across  each 
instructional  condition.    The  definitions  of  the  words  taught  were  inserted  in 
the  descriptive  verbal  praise  statement  after  correct  responses.    We  assessed 
students  on  their  acquisition  of  definitions  of  their  target  and  observational 
learning  words.    We  used  a  multiple  probe  design  across  words  sets  to  assess 
the  effectiveness  of  the  CTD  procedure  in  the  small  group  instructional 
arrangement.    The  results  indicate  that  (a)  CTD  was  effective  in  teaching 
sight  words  to  four  students,  (b)  students  acquired  some  information  targeted 
for  other  students,  and  (c)  students  acquired  a  minimal  amount  of  information 
presented  in  the  praise  statements  for  their  own  and  other  group  members' 
tarcjet  behaviors.    A  reprint  of  this  article  is  presented  in  Appendix  F. 


£tMdyJL_4:    Gast»  D.  L.,  Doyle»  P.  M.»  Wolery,  M.»  Ault,  M.  J.,  4, 
Baklarz»  J.  L.  (in  press).    Acquisition  of  incidental  Information 
during  anall  group  instrution.    Education  Anrt  Trp^ffn-^nt  of  nhiiHrpn. 

This  investigation  examined  the  effectiveness  of  a  constant  Wme  delay 
procedure  in  a  small  group  instructional  arrangement.    Four  primary-aged 
students  with  mild  handicaps  were  taught  to  read  sight  words  representina 
objects  found  in  their  environment.    In  addition,  the  students'  acquisition  of 
incidental  Information,  the  correct  spelling  of  each  sight  words,  was 
assessed.    The  teacher  presented  the  spelling  of  the  target  word  either  prior 
to  the  student  reading  the  word,  or  as  part  of  the  consequent  event,  following 
a  student  s  response.    A  multiple  probe  design  across  word  sets  was  used  to 
assess  effectiveness  of  the  constant  time  delay  procedure.    The  results 
indicated  that:  (a)  constant  time  delay  was  effective  in  teaching  all  words  to 
each  of  the  four  students;  and  (b)  each  student  acquired  some  of  the 
non-targeted  spelling  information.    The  findings  are  discussed  in  terms  of 
designing  effective  and  efficient  small  group  instruction  for  students  with 
disabilities.    This  paper  is  included  in  Appendix  G. 

StildjULS:    Wolery,  M.,  Ault,  M.  J.,  Cast,  D.  L.,  Doyle,  P.  M.,  & 
Griffen,  A.  K.  (in  press  a).    Teaching  chained  tasks  in  dyads: 
Acquisition  of  target  and  observational  behaviors.    Journal  of 
Special  Education- 

This  Investigation  used  a  multiple  probe  design  to  evaluate  the  use  of  a 
constant  time  delay  procedure  in  a  small  group  instructional  arrangement.  Two 
pairs  of  two  students  (i.e.  dyads)  with  moderate  mental  rstarr'ation  were 
taught  domestic  and  vocational  chained  tasks.    Tasks  for  each  dyad  were 
divided  so  that  one  student  of  the  dyad  was  taught  the  first  part  of  the  task, 
and  the  other  student  was  taught  the  second  part.    Interactions  between 
members  of  eacn  dyad  were  specifically  prompted  so  that  students  delivered 

pu!n^»\rf?^?    I   I"  c^e^  and  consequent  (i.e.,  reinforcement) 

events  to  their  dyad  member.    Students  observed  each  other  learning  their 
respective  Part  of  the  task  and  then  were  assessed  on  their  ability  to  perform 
both  parts  of  the    ask  (i.e.,  the  part  taught  directly  and  the  part  taugh?  to 
HP^w    !«  '"Jf     °*  the  dyad).    The  results  indicate  that  (a)  constant  time 

IllrLri  l  *M       ^"""t^"?  "^"^""^  ^^''^'^^  ^"  ^b)  all  students 

earned  a  substantial  amount  of  the  tasks  they  were  not  directly  taught  but 
that  they  observed  being  taught  to  other  members  of  their  dyad.  These 
findings  are  discussed  in  terms  of  designing  effective  and  efficient 
instruction  for  students  with  moderate  handicaps.    This  paper  is  Included  in 
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g^VdV  »  6:    Wolery,  M.,  Ault,  M.  J.,  Gast ,  D.  L.,  Doyle,  P.  M.»  8.  Mills, 
B.  M.  (in  press).    Use  of  choral  and  individual  spelling  attentional 
responses  in  teaching  sight  word  reading  during  small  group 
instruction.    Remedial  and  Special  Education. 

This  study  evaluated  using  choral  and  individual  attentional  responses  with  a 
constant  time  delay  procedure  when  teaching  students  with  mild  handicaps  to 
read  sight  words.    Each  student  learned  a  different  set  of  words;  a  choral 
spelling  attentional  response  (i.e.,  all  students  simultaneously  spelled  the 
word  before  the  target  student  read  it)  was  used  with  half  of  the  words,  and 
an  Individual  spelling  attentional  response  (i.e.,  only  the  target  student 
spelled  the  word  before  reading  it)  was  used  with  the  other  half.  Constant 
time  delay  as  used  to  teach  all  words.    Students  were  assessed  on  reading 
their  words,  reading  others'  words,  (i.e.,  observational  learning),  and 
spelling  all  words  (i.e.,  incidental  learning).    A  multiple  probe  design 
across  behaviors  was  used  to  evaluate  the  procedures.    The  results  indicate 
that  (a)  constant  time  delay  was  implemented  reliably  and  was  effective  in 
teaching  word  reading  with  minimal  errors,  (b)  words  taught  with  an  individual 
spelling  attentional  response  were  learned  in  fewer  sessions  and  lower  error 
percentages,  (o)  observational  and  incidental  learning  occurred  for  all 
students,    d)  choral  and  individual  attentional  responses  did  not  influence 
observational  word  reading,  (e)  spelling  was  greater  on  others'  words  when  a 
choral  attentional  response  was  used.    This  paper  is  included  in  Appendix  I. 


SUdi!_0:    Wolery,  M.,  Cybriwsky,  C. ,  Gast,  D.  L.,  &  Boyle-Gast,  K.  (in 
press).    General  and  specific  attentional  responses:    Acquisition  and 
maintenance  of  target,  observational,  and  related  nontarget  facts. 
Exceptional  Children. 

This  study  investigated  the  effects  of  constant  time  delay  (an  errorless 
learning  procedure)  in  small-group  instruction  with  adolescents  who  have 
learning  or  behavior  disorders.    Two  attentional  responses  (specific  and 
®!Il®ff'^         used,  and  two  types  of  praise  were  employed,  one  which  included 
additional  tasks  information  and  one  that  only  provided  general  praise 
Students  were  taught  four  sets  of  information  and  each  of  the  attentio'-al 
responses  and  praise  forms  were  present  in  each  set.    Measures  were  taken  - ;: 
students'  performance  on  target  behaviors,  observational  behaviors  (target 
behaviors  for  other  group  me-.nbers),  incidental  learning  (information  provided 
in  descriptive  praise  statements),  and  observational-incidental  learning 
(information  provided  in  praise  statements  for  other  group  members).  The 
results  indicate  that  (a)  constant  time  delay  was  reliably  implemented  and  was 
effective  in  establishing  criterion  level  performance,  (b)  students  acquired 
targeted  behaviors  with  minimal  errors,  (c)  students  acquired  some  behaviors 
targeted  for  other  students,  (d)  students  acquired  some  information  presented 
in  praise  statements  for  their  target  behaviors,  (e)  students  acquired  some 
Information  presented  in  praise  statements  for  other  members,  (f)  specific 
attentional  rcsponges  facl 1 itated  maintencnce  of  observational  learning,  and 
(g)  specific  attentional  responses  facilitated  acquisition  of  incidental 
Information.    This  paper  is  Included  in  Appendix  J. 
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^^^"^^^opo?"^'?:  P.  M.    Cast,  D.  L.,  Wolery,  M.,  Ault,  M.  J.,  &  Meyer, 
989).   The  gtfgctive  uae  of  the  svatgm  nf         rmptff  in  " 
anall  group  instructional  arranogrp^^p^ .    Manuscript  submitted  for 
publ ication. 

This  Investigation  examined  the  effectiveness  and  efficiency  of  a  system  of 
least  prompts  procedure  in  a  small  group  instructional  arrangement.  Four 
pr  mary-aged  students  in  a  self-contained  public  school  classroom  for  students 
with  moderate  handicaps  were  taught  to  read  food  words  found  on  restaurant 
menus.    In  addition,  students'  acquisition  of  incidental  information  (i.e., 
the  approximate  cost  of  the  food  and  at  what  meal  the  food  is  normally 
consumed)  was  assessed  across  each  instructional  condition.  The  incidental 
information  was  presented  in  the  instructional  procedure's  prompt  hierarchy 
during  instruction.    A  multiple  probe  design  across  word  sets  was  ised  to 
assess  the  effectiveness  of  the  system  of  least  prompts  procedures  in  the 
sma  1  group  instructional  arrangement.    The  results  indicated  that:  (a)  the 
system  of  least  prompts  procedure  was  eff-cUve  in  teaching  food  words  to 
teach  of  the  four  students  in  a  small  grcup  instructional  arrangement;  and  <b> 
each  stuoent  acquired  some  of  the  non-taiget  incidental  information.  The 
results  are  discussed  in  terms  of  designing  efficient  small  group 
instructional  arrang.^ments  while  using  effective  instructional  strategies 
This  paper  is  presented  in  Appendix  K. 

Slii^^lJLli    Cast,  D.  L.,  Doyle,  P.  M.,  Wolery,  M.,  Ault,  M.  J.,  & 
Irlll^/.J'  ^'   ^^"^'^^V   ftcquigition  of  incld^nt^]   | p^^pj^^^  j 
presented  in  gonsgg^^ent  ftventff.  Unpublished  manuscript,  Lexington, 
KY:  Department  of  Special  Education,  University  of  Kentucky. 

Ill'fhrrnnlinu!!?"  examined  the  effects  of  presenting  incidental  information 
lrl.r.  T  ri^  .  I  ^r"^^  following  student  responses  to  target  stimuli.  Four 
Serruuoht  tn  '  Classroom  for  students  with  multiple  handicaps 

were  taught  to  name  photographs  of  buildings  and  places  of  interest  in  the 
local  community  using  a  constant  time  delay  procedure.    In  addition,  the 
students   acquisition  of  incidental  information  related  to  each  of  the 
Photographs  was  assessed.    The  incidental  stimuli  included  the  street  address 
thf?nc?Spn?Ir\^y  conducted  at  the  building  or  place.    The  teacher  presented 
^^=nin«  !        ^^"'i'^'  ?^  P^'^  °^        consequent  event  following  a  student's 

Cses^Lo^rlmfn  '  ^'^^^^P'^  ^^^^9"  ^.as  used  to 

^nmu?i  °^  "^^^  acquisition  of  target  and  incidental 

stimuli.    The  results  indicated  that:  (a)  three  students  learned  to  name  12 
Photographs  and  one  student  learned  to  name  three  photographs;  (b) 
presentation  of  incidental  stimuli  in  the  consequent  events  resulted  in  three 
tXl  ''l^^'^'^.^^^of  tke  non-targeted  incidental  Informatio  t  a  3  c 
the  type  and  amount  o    incidental  stimuli  learned  was  consistent  across 
participants.    These  findings  are  discussed  in  terms  of  designing  efficient 

orP^pn?ii°;  ^°^,^t-?^nts  With  disabilities.    A  copy  of  this  article  s 
presented  Appendix  L. 
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S^^dV  #  IQ:    Wolery,  M.,  Ault,  M.  J..  Doyle,  P.  M.,  Cast,  D.  L.,  8. 
Griffen,  A.  K.  (1990).    Choral  and  Individual  reaoondlnfi  in  am;,^ 
groups  bV  students  with  moderate  mental  retardation.  Unpublished 
manuscript,  Lexington,  KY:  Department  of  Special  Education, 
University  of  Kentucky. 

Three  investigations  examined  the  effects  of  two  methods  of  trial 
presentation:  choral  responding  and  individual  responding  in  teaching  four 
students  with  moderate  mental  retardation  in  a  small  group  instructional 
arrangement.    The  research  question  was  which  of  the  two  trial  presentation 
methods  resulted  in  more  rapid  learning.    In  Experiment  I,  the  number  of 
exposures  to  target  stimuli  were  equal  across  the  two  conditions,  and  the 
opportunities  to  respond  were  unequal.    Students  were  taught  eight 
community-sign  words  with  the  model -test  procedure,  and  the  percent  of  correct 
responding  across  daily  probes  was  the  dependent  measure.    In  Experiment  II, 
the  number  of  opportunities  to  respond  were  equal  across  the  two  conditions, 
and  the  number  of  trials  were  unequal.    In  Experiment  III,  the  most  efficient 
conditions  in  both  Experiment  I  and  Experiment  II  were  compared.    The  results 
indicated  that  (a)  in  Experiment  I,  the  choral  responding  condition  was  more 
efficient  for  two  subjects  and  equal  for  two  subjects;  (b)  in  Experiment  II, 
the  Individual  responding  condition  was  n.ore  effective,  and  the  efficiency  of 
the  two  procedures  was  mixed  depending  upon  the  measure  used;  and  (c)  in 
Experiment  III,  the  two  procedures  were  essentially  equal.    A  copy  of  this 
article  is  presented  Appendix  M. 

Slii£l^_Ail:    Ault,  M.  J.,  Wolery,  M.,  Cast,  D.  L.,  Doyle,  P.  M.,  &  Meyer, 
^'  <1990).    CCTpgrigon  pf  specific  and  general  attentional  r>.sDnn«Pc, 
wring  small  group  ingtrtiCUon.    Unpubl  l  shed  manuscript,  Lexington, 
KY:  Department  of  Special  Education,  University  of  Kentucky. 

The  use  of  a  specific  and  general  attending  response  was  evaluated  in  teaching 
discrete  tasks  to  4  students  with  moderate  mental  retardation.    Students  were 
taught  discrete  tasks  (i.e.,  safety  symbol  identification,  numeral 
Identification,  and  photograph  identification)  using  a  constant  time  delay 
procedure  in  a  small  group  instructional  format.    A  specific  attending 
response  condition  in  which  students  were  required  to  match  the  target 
stimulus  before  responding,  was  compared  with  a  general  attending  response 
condition  in  which  students  were  required  to  simply  look  at  the  stimulus 
before  responding.    An  adapted  alternating  treatments  design  was  used  to 
compare  the  conditions.    The  results  indicated  that  the  constant  time  delay 
procedure  using  both  the  specific  and  general  attending  response  conditions 
were  effective  in  teaching  discrete  tasks  to  all  students.    Efficiency  data  in 
terms  of  sessions,  errors,  and  Instructional  time  to  criterion  were  compared. 
The  general  condition  was  more  efficient  in  terms  of  sessions  to  criterion  for 
3  of  the  4  subjects  w.th  the  specific  condition  being  slightly  more  efficient 
for  the  fourth.    The  two  conditions  were  essentially  equal  in  terms  of  percent 
of  errors  to  criterion  for  all  subjects.    The  general  condition  resulted  in 
less  direct  instructional  time  for  the  group  because  of  the  additional  time 
required  to  perform  the  specific  attending  response.  Observational  learning 
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(i.e.,  students'  ability  to  identify  other  students'  target  stimuli)  was  also 
measured.    Results  indicated  that  3  of  the  4  students  learned  more  stimuli 
that  were  taught  in  the  specific  attending  response  condition  while  1  student 
learned  more  of  the  stimuli  taught  in  the  general  attending  response 
condition.    A  copy  of  this  article  is  presented  in  Appendix  N. 

Presentations  of  GETS  Reaearrh 

During  the  three  project  years,  presentations  were  made  at  state  and  national 
conferences.    These  included  the  Association  for  Behavior  Analysis, 
Association  for  Persons  with  Severe  Handicaps,  State  Council  for  Exceptional 
Children  Meetings,  and  various  presentations  sponsored  by  State  and  Local 
Educational  Agencies.    This  content  was  included  in  graduate  seminars 
conducted  ty  the  Principal  Investigator. 

OBJECTIVE  4 


This  section  of  the  final  report  lists  the  fourth  GETS  Project  Objective, 
planned  activities  for  meeting  Objective  4,  expected  outcomes  of  Objective  4, 
and  actual  activities  and  outcomes  of  Objective  4. 


OBJECTIVE  A 

To  develop  two  manuals  and  two  instructional  modules  that  describe  how  to  use 
(a)  the  system  of  least  prompts  in  a  group  setting,  and  (b)  the  time  delay 
procedure  in  group  settings. 

PLANNED  ACTIVITIES  FflB  OBJECTIVR  4; 

The  purpose  of  this  objective  is  to  develop  documents  that  will  allow  the 
results  of  the  proposed  investigations  to  be  quickly  disseminated  to  teachers 
and  other  practitioners  who  need  the  information.    Research  reports  based  on 
the  Investigations  will  be  prepared  and  submitted  to  appropriate  outlets  in 
the  professional  literature.    This  activity  will  continue  during  the  three 
project  years.    In  addition,  two  "how-to"  manuals  will  be  developed  during  the 
second  and  third  project  years.    Each  of  these  manuals  will  describe  one  of 
the  two  instructional  procedures  and  their  uss  in  group  situation.  Teachers 
and  other  practitioners  will  be  the  primary  dissemination  audience  for  the 
manuals.    Two  instructional  modules  describing  the  procedures  and  how  to  use 
them  will  also  be  written  during  the  second  and  third  project  years. 
Personnel  involved  in  teacher  preparation  will  be  the  primary  dissemination 
audience  for  the  instructional  modules.    Each  manual  will  be  reviewed  by  the 
Advisory  Committee  and  made  available  to  the  respective  audiences. 

EXPECTED  OUTCOMES  FQR  nBJECTIVF  4 

The  expected  outcomes  of  Objective  4  are  (a)  two  manuals  describing  the  use  of 
the  two  instructional  procedures  in  grojp  instruction  which  include 
recommendations  based  on  the  proposed  research  and  the  literature  review,  (b) 
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two  instructional  modules  describing  the  instructional  procedures  and  how  to 
use  them  in  group  arrangements  for  dissemination  to  teacher  trainers. 

ACTUAL  ACTIVITIES  ANn  nilTCQMRS  FHP  nRJEOTIVE  4 

Four  products  were  developed  from  Objective  4,  two  manuals  and  two 
instructional  modules.    One  manual  addresses  guidelines  for  conducting  small 
group  instruction  which  Includes  a  current  review  of  small  group  instructional 
research  with  students  displaying  disabilities.     The  second  manual  describes 
procedures  for  using  the  constant  time  delay  in  teaching  students  in  small 
group  instructional  arrangements.    One  instructional  modules  was  written  for 
each  manual.    These  are  presented  in  Appendix  0. 
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Colling,  B.  C. ,  Cast,  D.  L.,  Ault,  M.  J.,  &  Wolery,  M.  Un  press).  Small 
group  instruction:    Guidelines  for  teachers  of  students  with  moderate  to 
severe  handicaps.    Education  and  Training  in  Mental  Retardation. 
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Comparison  of  predictable  and  unpredictable  trial  sequences  during  small 
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Cast,  D.  L.,  Wolery,  M. ,  Morris,  L.  L.,  Doyle,  P.  M.,  &  Meyer,  S.  (1990). 
Teaching  sight  word  reading  in  a  group  instructional  arrangement  using 
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Appendix  G 

Cast,  D.  L.,  Doyle,  P.  M.,  Wolery,  M.,  Ault.  M.  J.,  &  Baklarz,  J.  L.  (in 

press).    Acquisition  of  incidental  information  during  small  group 

instruction.    Education  and  Treatmpnt  of  Chilrirpn. 
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Wolery,  M.,  Ault,  M.  J.,  Cast,  D.  L.,  Doyle,  P.  M.,  &  Griffen.  A.  K.  (in 

press  a).    Teaching  chained  tasks  in  dyads:  Acquisition  of  target  and 

observational  behaviors.    Journal  of  Special  EduraMnn. 
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Wolery,  M.,  Ault,  M.  J.,  Gast,  D.  L.,  Doyle,  P.  M.,  8.  Mills,  B.  M.  (in 
press).    Use  of  choral  and  individual  spelling  attentional  responses  in 
teaching  sight  word  reading  enuring  small  group  instruction.  Remedial 
and  Special  Education.  " 


14 


Appendix  J 

Wolery,  M.,  Cybrlwsky,  C,  Cast,  D.  L.,  8.  Boyle-Gast,  K.  (In  press). 

General  and  specific  attentional  responses:    Acquisition  and  maintenance 
of  target,  observational,  and  related  nontarget  facts.  Exceptional 
Chi Idren. 

Appendix  K 

Doyle,  P.  M.,  Cast.  D.  L.,  Wolery,  M. ,  Ault,  M.  J.,  &  Meyer,  S.  (1989). 
Thg  effective  use  of  :he  system  of  least  prnmpts  in  a  gmall  aroup 
instrucUcnal  arranqflinenl.    Manuscript  submitted  for  publication. 

Appendix  L 

Cast,  D.  L.,  Doyle,  P.  M. ,  Wolery,  M.,  Ault,  M.  J.,  8,  Baklarz,  J.  L. 

^1990).    Acquigltion  of  incidental  information  prgaented  in  consequent 
gygnts.  Unpublished  manuscript,  Lexington,  KY:  Department  of  Special 
Education,  University  of  Kentucky. 

Appendix  M 

Wolery,  M.,  Ault,  M.  J.,  Doyle,  P.  M.,  Cast,  D.  L.,  &  Griffen,  A.  K. 
<?990).    Choral  and  individual  respondino  in  small  groups  bv  sturipnts 
Wish  moderate  mental  retardation.    Unpubl ished  manuscript ,  Lexington, 
KY:  Department  of  Special  Education,  University  of  Kentucky. 

Appendix  N 

Ault,  M.  J.,  Wolery,  M.,  Cast,  D.  L. ,  Doyle,  P.  M.,  8.  Meyer,  S.  (1990). 
CgmPariaon  of  specific  and  general  attentional  responaes  riurino  small 
qrPiJP  Ingtrurtion-    Unpubl  Ished  manuscript,  Lexington,  KY:  Department  of 
Special  Education,  University  of  Kentucky. 

Appendix  0 

Instructional  Manuals  and  Modules: 

Doyle,  P.  M.,  Collins,  B.  C. ,  Cast,  D.  L.,  Ault,  M.  J.,  &  Wolery,  M. 
^1990).    Module;  Small  group  Instruction;    Guide  lings  for  tear^h^rff 
With  moderate  to  flpvpr>»  ^jlfffl^j  |  j  ^         Unpublished  Instructional 
Module,  Lexington,  KY:  Department  of  Special  Education,  University  of 
Kentucky . 

Doyle,  P.  M.,  Winterling,  V.,  Cast,  D.  L.,  &  Wolery,  M.  (1990).  Module; 
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Abstrac* 

This  article  rev^ietgs  the  current  research  literature  on  small  group 
instruction  with  students  who  have  moderate  to  seuere  handicaps. 
Several  components  of  small  group  inst»*uction  are  identified  and 
defined,  and  research  examples  are  provided  for  each.    The  components 
are  discussed  in  terms  of  reconimendat  i ons  for  teachers  when  designing 
small  group  instruction.    Future  research  needs  are  also  identified. 
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SiDdll  Group  Instruction;    Guidelines  ^or  Teachers  of 
Students  with  Moderate  to  Severe  Handicapr 

Traditionally,  students  with  moderate  to  severe  handicaps  have  been 
taught  in  1;1   i nstruc t  i c nal  arrangements.    Uhether  tns  is  the  most 
effective  and  efficient  way  to  teach  these  students  has  not  b<»wn 
validated.    A  viable  alternative  to  1:1   instruction  is  teaching  in  small 
groups.    Group  instruction  may  actually  be  more  advantageous  than  1:1 
instruction  because  <a)  teachers  can  instruct  more  than  one  student  at  a 
time,  (b)  less  classroom  personnc»l  and  instructional  tirr.c  is  required, 
<c)  students  may  be  preparer",  to  function  in  less  restrictive 
environments  which  frequently  use  nmnp  ;»rrangements  (Fink  &  SandAll. 
1978),  <d)  students  may  learn  to  interact  appropr i ate  1 y  w i th  peers 
(Alberto,  JobeSy  Sizemore,  &  Doran,  1980),  and  <e)  students  may  learn 
additional   informatioi^  from  observing  other  members  of  the  group 
<Westling,  Ferrell,  &  Swenson,  1982).    For  our  purposes,  small  group 
instruction  is  defined  as  at  least  2  and  no  more  than  10  students  bi?ing 
tfiught  by  1  instructor. 

To  make  recommendations  on  how  small  groups  should  be  designed,  the 
current  literature  was  revie^^^^^d  and  studies  conducted  at  the  University 
of  Kentucky  were  examined.    The  literature  reviewed  focused  on 
acqjisicion  studies  which  'nvolveu  students  with  moderate  to  severe 
handicaps.    From  this  literature,  a  number  of  components  •.';ere  identified 
that  should  be  considered  when  ut?signing  small  group  instructional 
programs  <Collins  &  Cast,  1938),    The  body  of  research  has  not  examined 
all  of  these  components  'satisfactorily  and  *^ufficient   i  nvest  i  g«i  1 1  ens 
have  not  been  conducted  to  determine  the  best  way  to  facilitate 
acquisition  in  sm^.ll  groups.     Therefore,  the  purpose  of  this 
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manuscript  is  to  inform  teachers       students  with  moderate  to  severe 
handicaps  about  decisions  that  need  to  be  made  when  developing  small 
group  instructional  programs.    A  secondary  purpose  is  to  provide 
recommendations  pertaining  to  each  oi  these  decisions.    The  following 
questions  address  the  components  of  small  group  instruction  that  should 
be  considered  by  teachers. 
How  UJill  Groups  Be  Composed'? 

Some  oi  the  -first  decisions  teachers  must  make  when  designing  small 
group  instruction  relate  to  the  composition  oi  the  group.    The  teacher 
must  consider  what  students  will  be  in  the  group,  how  many  students  will 
be  taught,  what  tasks  will  be  taught,  and  how  group  members  will 
interact. 

Group  size.    The  size  oi  the  group  is  one  ci  the  first  decisions 
that  teachers  need  to  make.    Of  the  studies  reviewed,  the  maximum  number 
of  students  taught  in  a  small  group  was  ?  <Uinkler,  Arnold,  &  Russell, 
1987).     However,  most  investigations  included  2-4  students  (Alberto  et 
al.,  1980;  Brown  &  Holvoet,  1982;  Favell,  Favell,  iMcCimsey,  1978;  Faw, 
Reid,  Schepis,  Fitzgerald,  &u'elty,  1981;  Frankosky  &  Su  1  zer-Azarof  f , 
1978).    The  teacher,  when  making  a  decision  on  the  number  of  students  to 
rnclude  in  a  group,  should  consider  the  following  variables:    <a)  the 
handicapping  conditions  of  the  students;  (b)  the  students'  experience  m 
group  settings;  <c;  the  students'  command  of  appropriate  group  skills, 
<i.e.,  ability  to  sit  and  attend,  appropriate  social  skilU);  <d)  the 
type  of  task  to  be  taught;  and  <e)  session  length.    For  example, 
students  with  more  severe  handicaps,  may  have  limited  experience  in 
groups,  may  not  be  able  to  sit  for  long  periods  of  time,  may  not  possess 
the  necessary  social  skiHs  (e.g.,  standing  or  sitting  in  close 
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proximity  to  others,  turn-taking,  compliance)  and  may  have  longer 
responding  times,     in  such  cases,  the  teacher  may  want  to  involve  a 
smaller  number  o-f  students  in  the  group  to  shorten  session  length  and  to 
instruct  all  members  oi  the  group  adequately.    On  the  other  hand, 
students  who  have  some  group  experience  and  possess  the  necessary 
prerequisite  skills  may  be  able  to  function  as  a  member  oi  a  larger 
group . 

Hofnooeneous/hetepoQeneous  group  i  nos.    Based  on  the  student 
population  of  the  classroom  and  the  tasks  identified  to  be  taught,  the 
teacher  must  decide  if  homogeneous  or  heterogeneous  groupings  will  be 
jsed.    For  the  purpose  of  th i s  manuscr i p t ,  homogeneous  group i ngs  were 
defineH  >r  groups  containing  <^*<idents  w  i  th  the  same  diagnostic  label 
and/or  with  an  age  span  of  no  more  than  2  chronological  years; 
heterogeneous  groupings  were  defined  as  groups  containing  students  who 
function  at  different  levels  and/or  have  age  spans  of  greater  than  2 
chronological  years.    For  example,  Alberto  et  al .  (1980)  taught 
self-help  and  language  skills  to  students  who  all  had  severe  handicaps 
and  who  ranged  in  age  from  6-8  years,  while  Favell  et  al .  <1978)  taught 
word  recognition  to  students  whose  ages  ranged  from  9-25  years  and  whose 
disabilities  ranged  from  moderate  to  profound  levels.    An  adv^^ntage  of 
homogeneous  groupings  for  the  teacher  may  be  the  ease  with  which  the 
group  is  conducted  since  it  is  more  likely  that  all  students  in  the 
group  will   learn  the  same  type  of  task  and  will  have  the  same  skill 
level.     However,  identifying  a  group  o-'  students  that  are  similar  in  age 
and  handicapping  condi t i ons  may  be  difficult  and  unrealistic,  especially 
if  students  participate  in  groups  in  least  restrictive  or  community 
settings.    Conducting  a  group  with  a  heterogeneous  population  may  be 
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more  diHicult  since  students  will  probably  be  learnir.-i  a  variety  o-f 
skills,  but  students  may  have  a  greater  opportunity  to  learn  additional 
information  by  observing  the  other  group  members. 

Task  selection.    Students  in  the  group  may  all  be  working  on  the 
same  type  oi  task  using  either  the  same  stimuli  or  different  stimuli. 
Alternatively,  each  student  in  the  group  may  be  learning  a  different 
type  of  task,  again  with  either  the  same  stimuli  or  different  stimuli. 
An  example  of  "same  task,  same  stimuli"  was  used  by  Doyle,  Gast,  Uol  >ry, 
Ault,  and  Meyer  <19B9)  when  they  taught  all  stujents  in  the  group  to 
read  the  same  words  off  a  menu  from  the  community.    Kohl  <1981)  used  a 
■same  task,  different  stimuli"  format  when  each  student  in  a  group  was 
taught  to  manually  sign  different  stimuli.    -Different  task,  same 
stimuli"  was  used  by  Horst,  Wehman,  Hill,  and  Bailey  <1981)  in  teaching 
leisure  skills  to  adol escents  wi th  severe  handicaps;  each  student  in  the 
group  learned  to  perform  a  different  leisure  skill  with  the  same 
stimuli,  a  frisbee.    Finally,  Brown  and  Holvoet  <1982)  used  a  "different 
task,  different  stimuli"  format  in  teaching  clerical  skills  to  students 
with  profound  mental  retardation;  each  student  learned  a  different 
clerical  skill  using  different  materials.     Obviously,  the  needs  of  the 
group  should  be  assessed  to  determine  what  tasks  will  be  taught.  When 
different  tasks  or  stimuli  are  used,  students  have  the  potential  to 
Uarn  what  is  being  taught  to  other  members  of  the  group  aJolery.  rtult, 
Gast,  Doyle,  &  Mills,  1989;.    This  is  not  possible  when  all  members  of 
the  group  are  using  the  same  stimuli.    The  teacher  should  reaUze  that 
teaching  the  same  task  or  same  stimuli  to  group  members  increases  the 
ease  with  which  the  group  is  conducted  and  may  affsct  how  quickly 
students  learn. 
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Entry  criteria.    When  choosing  students  to  be  members  o-f  the  group 
the  teacher  should  ensure  that  each  member  has  the  skills  necessa'^y  ^or 
success-ful  participation.    These  might  include  appropriate  social 
behaviors  (Marchetti,  Cecil,  Graves,  itMarchetti,  1984),  eye  contact 
with  the  teacher  and  stimuli  (Alberto  et  al.,  1980),  compliance  to  task 
requests  <Faw  et  al  ,  ,  1981),  and  minimal  per-formance  on  skills  to  be 
taught  (MacDonald,  Dixon,  &  LeBlanc,  1986).     It  is  important  -for  the 
teacher  to  identify  prerequisite  skills  needed  -for  the  task  to  be  taught 
and  ior  inclusion  in  a  group,  and  then  to  assess  these  skills  before 
beginning  the  group.     Failure  to  do  so  may  adversely  influence  the 
per-formance  oi  other  group  members.    Some  students  may  need  to  be  taught 
some  prerequisite  skills  before  becoming  a  group  member. 

Group  arranoements.     Groups  may  be  organized  in  four  different 
waysj  intrasequer.t  ial  ,  i  ntersequent  ial  ,  tandem,  and  1:1  supplement 
<Brown,  Holvoet,  Guess,  &  Mulligan,  1980).    First,   in  an  intrasequent i al 
group  arrangement,  the  teacher  provides  in:,truction  to  each  iv.ember 
individually  within  the  group  setting  without  structuring  any 
interaction  between  group  members.    For  example,  Wilson,  Cuvo,  and  Dav i s 
*.1986;  taught  meal  planning  skills  to  students  with  multiple 
disabilities.    The  teacher  modeled  for  the  entire  group  and  then  gave 
feedback  to  each  individual  student.    Second,   in  an  i n tersequen t i al 
group  arranoement,  the  teacher  provides  instruction  and  soecificallv 
structures  or  reinforces  interactions  between  group  members.  Wolery, 
Ault,  Gast,  Doyle,  and  Griffen  (1989)  taught  chained  tasks  to  students 
with  moderate  handicaps  in  dyads.     Students  i."?re  prompted  to  provide 
attentional  cues  and  reinforcement  to  each  other.    Third,  in  a  tandem 
group  arrangement;  the  teacher  begins  instruction  in  a  1:1  format  and 
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systematically  incpease«5  the  group  size.  Koegel  and  Rincower  (1974)  used 
a  tandem  group  arrangement  in  teaching  language  skills  to  students  with 
autism.    Initially,  two  students  were  present  in  tht  group  and  the 
teacher  systematically  increased  the  group  size  until  8  members  were 
present.    And  -fourth,  when  a  1:1  supplement  is  used,  the  teacher 
provides  instruction  in  one        the  above  group  arrangements  and  then 
conducts  1:1  sessions  to  provide  extra  practice  on  the  skill.    A  1:1 
supplemert  arrangement  was  used  by  Faw  et  a1 .  (1981)  in  teaching  manual 
signing  to  students  with  profound  handicaps.    Instruction  occurred  in  a 
group,  and  students  received  1:1   instruction  when  incorrect  responses 
occurred  during  the  group  session.    No  comparisons  o-f  these  types  oi 
a-oufi  arrangements  appear  ;  r,  the  '.lleraturej  thus,  no  empirically  based 
recommendations  exist  for  guiding  the  teacher  in  choosing  the  most 
e-f-fective  and  efficient  arrangement.    However,  each  has  its  advantages. 
An  intrasequent i al  group  arrangement  is  the  least  complex  type  of 
arrangement  and,  therefore,   it  may  be  used  with  ease  by  teachers  or 
teaching  assistants  who  may  ue  inexperienced  in  conducting  group 
instruction.    The  use  of  an  i n tersequen t i al  group  arrangement  would  be 
useful    for  teachers  who  have  a  heterogeneous  group  population  since  peer 
tutoring  interactions  can  be  specifically  structured.    In  addition,  this 
arrangement  may  facilitate  attention  to  task  since  group  members  are 
interacting  with  others  in  the  group  as  well  as  being  instructed  on 
their  own  stimuli.    The  tandem  group  arrangement   is  id<?al  for  teachers 
who  have  students  who  do  not  hav^  the  prerequisite  skills  to  participate 
in  a  group  or  for  students  who  are  unfamiliar  with  group  instruction. 
By  using  the  tandem  arrangement,  the  teacher  can  form  successful  groups 
by  systematically  increasing  the  size  of  the  group  as  students  develop 
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th«  necessary  skills.    The  1:1  supplement  ar rangemt n t  provides  the  • 
teacher  with  increased  -flexibility  since  1:1  instruction  can  be  provided 
in  addition  to  group  instruction  -for  those  students  who  do  not  learn  or 
whose  learning  is  i  ne-f -f  i  c  i  ent  in  a  group. 

Criteria  -for  conducting  a  session.    After  teachers  have  made  all  o-f 
the  decisions  concerning  group  conposition,  they  must  establish  the 
criteria  oi  attendance  to  be  used  to  hold  the  session.     In  other  words, 
the  teacher  should  decide  how  many  o-f  the  students  in  the  group  should 
be  present  to  conduct  the  instructional  session.    This  decision  is 
important  -for  teachers  but  critical  -for  researchers  who  are  studying  the 
ef-ficacy  of  small  group  instruction,  particularly  i -f  observational 
learning  is  unc'er  investigation  (Bandura,  1971).    For  the  teacher  this 
is  an  arbitr^.y  one  that  should  be  made  prior  to  beginning  instruction. 
H  the  teacher  decides  that  all  students  must  be  present  be-fore  the 
group  will  be  held,  then  it  is  possible  that  many  days  may  elapse 
without  instruction  -for  those  students  who  are  present  at  school.  On 
the  other  hand,  proceeding  without  group  members  may  cause  the  students 
who  are  present  to  progress  mere  rapidly  than  the  absent  student  to  the 
point  where  the  absent  student  would  not  be  able  to  successfully  rejoin 
the  group.     In  this  case,  the  teacher  may  need  to  use  a  1:1  supplement 
arrangement  on  the  return  of  the  absent  student. 
Another  option  would  be  for  the  teacher  tu  use  the  days  in  which 
stu'lents  are  absent  to  review  material  with  the  present  students  and 
introduce  new  stimuli  only  when  the  entire  ^roup  is  present.  Uhen 
students  are  being  taught  different  tasks  and/or  different  stimuli,  then 
more  absences  may  be  accepted  than  when  students  are  being  taught  the 
same  task  and  same  stimuli.    The  teacher  should  determine  in  advance  the 
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criteria  that  will  be  used  which  will  make  the  most  e-f-ficient  use  o-f  all 
members'  instructional  time. 
Uhat  Procedures  Ui11  Be  Used'? 

Once  teachers  have  made  all  the  necessary  decisions  concerning  how  the 
group  will  be  -formed,  they  are  now  ready  to  plan  -for  instruction.  This 
inyolwes  consideration  o-f  the  instructional  strategy,  attentional  cue, 
presentation  o>   the  discriminative  stimulus,  trial  presentation,  choral 
and  individual  responding,  teacher  consequences  -for  student  responding, 
and  individual  or  group  criterion. 

Instructional  strateoy.     One  o-f  the  first  decisions  teachers  should 
make  is  what  speci-fic  instructional  stratpgy  will  be  used  during  small 
group  instructional  sessions  (Uolery,  Au'.t,  i  Doyle,  in  press).  In 
determining  the  instructional  method  the  teacher  should  consider  the 
effectiveness  of  the  strategy,  the  efficiency  of  the  strategy,  and  the 
principle  of  parsimony.     Effective  instructional  procedures  that  have 
been  used  in  small  group  instruction  include  the  system  of  least  prompts 
(Doyle  et  al.,  1989;  Schepis,  Reid,  &  Fitzgerald,  1987)  pron^pt  and  fade 
(Fajardo  &  McGourty,  1983;  Koegel  &  Rincov?r,  1974),  error  correction 
^Brown  i  Holvoet,  1982;  Favell  et  al.,  1978),  progressive  time  delav 
<Browder,  Snell,  &  Uildonger,  1988;  Farmer,  Gast,  Uolery,  &  Uinterling, 
1989),  and  constant  time  delay  (Gast,  Uolery,  Morris,  Doyle,  &  Meyer,  in 
FTess:  Doyle,  Gast,  Wclery,  Ault,  &  Farmer,   i  r,  press).     In  determining 
the  efficiency  of  each  of  the  procedures,  the  teacher  should  consider 
variables  such  as  the  trials,  sessions,  instructional  time,  and  errof^^ 
to  criterion,  and  the  amount  of  additional  observational  information 
that  is  learned  by  students.     Observational   information  refers  to 

information  not  directly  taught  to  a  student,  but  that  the  student 
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observes  being  taught  to  others.     In  additioni  teachers  shoula  select 
instructional  strategies  on  the  basis  o^  parsimony  (Etzel  &  LeBlanCi 
1979).    This  principle  states  that  when  two  or  more  solutions  are 
correct,  then  the  simplest  solution  should  be  us'^d.    For  example,  the 
least  complex  strategy  or  the  strategy  with  which  the  teacher  is  the 
most  'familiar  should  be  used  ouer  other  strategies.    The  e'f-fec  t  i  u^ness 
and  ef'ficiency  O'f  these  instructional  strategies  haue  not  been  compared 
by  researchers  in  small  group  arrangements,  however  comparisons  have 
been  made  with  1:1  arrangements  <Au1t,  Uolery,  Doyle,  &  Gast,  1989), 
Data  'from  these  studies  indicate  that  response  prompting  strategies 
(i.e.,  system  O'f  least  prompts,  time  delay)  were  more  e<f<fectiue  and 
e'f'ficient  in  terms  ot  errors  to  criterion  than  error  correction 
strategies.    Time  delay  procedures  were  more  et-ficient  in  terms  of 
trials,  sessions,  errors,  and  instructional   time  to  criterion  than  the 
system  oi  least  prompts  (Godby,  Cast,      Uolery,  1987;  Doyle,  Uolery, 
Gast,  Ault,  &  Uiley,  in  press).     In  addition,  constant  time  delay  is 
more  parsimonious  than  progressive  time  delay  since  only  one  prompt 
delay  interval   is  used.    Although  these  comparison  results  are  from  1:1 
rather  than  group  instructional  arrangements,  one  might  conclu(^»  that 
similar  results  would  be  found.    Therefore,  based  on  the  effectiveness, 
efficiency,  and  the  principle  of  parsimony,  and  given  that  students 
posr>es5  the  necessary  prerequisite  skills,  the  constant  time  delay 
procedure  may  be  the  procedure  o-f  choice  when  determining  an 
instructional  strategy  to  use  in  a  small  group  format.    A  more  detailed 
review  of  instructional  strategies  within  small  group  arrangements  has 
been  conducted  by  Gast,  Doyle,  Uinterling,  and  Uolery  (1989). 
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Attentional  cue.    Uhen  teaching  in  a  group,  the  teacher  may  choose 
to  use  an  attentional  cue,  that  is  some  cue  that  precedes  the  delivery 
o-f  the  task  direction  or  material  presentation  that  ensures  the 
attention  o-f  the  student  to  the  instructional  stimuli.    A  general 
attentional  cue  can  be  used  in  which  group  members  are  simply  asked  to 
attend  to  the  stimuli   in  general   (e.g.,  "Eyes  forward",  "Look  at  this"), 
or  a  speci-fic  attentional  cue  can  be  used  in  which  group  members  are 
required  to  attend  to  the  relevant  characteristics  o-f  the  stimuli  <e.g., 
students  match  the  numeral  be-fore  naming  it,  or  calls  the  letters  o-f  the 
word  in  sequence  before  reading  it).    A  specific  and  general  attentional 
cue  was  compared  by  A1ig,  Uolery,  and  Cast  (1988)   in  teaching  sight  word 
reading  to  a  group  of  preschool ers  i  -      developmental  delays.  The 
general  cue  consisted  of  the  teacher  asking  the  student  to  look  at  the 
stimulus  cards.    The  specific  cue  entailed  the  teacher  saying  the  letter 
names  of  the  words  and  requiring  the  students  to  repeat  them  prior  to 
reading  the  word.    Results  indicattd  that  students  learned  to  read 
their  target  words  regardless  of  the  use  of  a  general  or  specific 
attentional  cue.     Students  were  able  to  expressively  reaa  and 
receptive)/  identify  some  of  the  other  group  members-  words.  This 
occurred  most  often  for  those  words  taught  with  a  specific  attentional 
cue  rather  than  those  taught  with  a  general  cue.    Uhen  the  goal  of  tne 
ciroup  15  *     facilitate  obeer'^a'.  i  onal   learning,  the  teacher  may  want  to 
use  a  specific  attentional  cue.     Regardless,  some  type  of  at  ten t • ona 1 
cue  is  important  for  ensuring  student  attention  during  group 
instruction.    The  teacher  also  needs  to  decide  if  the  attentional  cue 
will  be  presented  to  only  the  student  whose  turn  it  is  or  to  all  members 
of  the  group  on  each  trial.    For  example,  Uolery  et 
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al  •  (1989)  taught  students  uiith  mild  handicaps  to  read  sight  words,  A 
specific  attentional  cue  that  was  presented  to  the  target  student  (i.e^y 
only  the  target  student  responded)  was  compared  to  an  attentional  cue 
presented  to  all  students  at  the  same  time  (i.e.,  students  responded 
chorally).    The  speci-fic*  attentional  cue  consisted  o-f  the  teacher  orally 
spelling  the  word  and  the  student  repeating  the  spelling.  Results 
indicated  that  no  consistent  di-f^erences  across  students  were  -found 
between  indii^idual  and  choral  attentional  responses  in  terms  o-f 
students^  ability  to  read  the  target  and  observational  words  and  spell 
target  woras.    Howeuer^  students  consistently  were  able  to  spell  more 
observational  words  taught  with  a  cSoral  attentional  response  than  with 
an  individual  response.     It   is  di*f -f  icul  t  to  make  a  recommendation  since 
this  component  ci  group  instruction  has  not  been  studied  extensively. 
Until  more  data  are  available,  however,  the  teacher  may  want  to  deliver 
a  speci-fic  attentional  cue  to  all  students  since  it  is  possible  they  may 
learn  additional   information  that  is  presented  in  the  cue,  and  attention 
to  task  may  be  facilitated.  One  should  keep  in  mind,  however,  that 
specific  attentional  cues  that  require  a  student  response  is  likely  to 
sloi'j  the  instruction  and  lengthen  the  session  tin,*?. 

Presentation  of  the  discriminative  stimulus.    After  delivery  of  the 
attentional  cue,  the  teacher  should  now  present  the  discriminative 
stimulus  'SD;  or  the  signal   for  students  to  respond.    With  group 
instruction,  the  teacher  should  closely  attend  to  how  students  are 
seated  or  positioned  in  the  group.     If  an  auditory       is  used,  the 
teacher  must  ensure  that  all  students  can  hear  adequately.  Likewise, 
all  students  must  be  able  to  easily  s;^e  the  stimulus  materials. 
Students  should  also  be  able  to  see  and  h9ar  each  other  re^:^pond 
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especially  \i  stimuli  can  be  learned  through  observation.  Students 
should  be  positioned  so  that  they  are  not  too  crowded,  but  close  enough 
tcgether  so  they  do  no*  nave  to  strain  to  see,  hear,  or  touch  the 
stimuli   \i  necessary.    Some  options  that  teachers  can  use  to  ensure 
optimal  responding  include  seatint,  students  around  a  horseshoe-shaped 
table  with  the  teacher  seated  on  the  opposite  side  oi  the  table  (Gast  et 
al.,  in  press);  hawing  students  stand  on  the  same  side  oi  a  table  while 
the  instructor  models  moto*^  responses  on  the  table  top  <lJolery  et  al., 
1989),  presenting  -flashcards  to  the  entire  group  <Doyle  et  al.,  in 
press),  using  a  blackboard  to  present  stimuli   to  all  students  (Boyer, 
1987),  and  providing  each  student  with  their  own  set  oi  materials  i -f 
individual  responses  during  the  group  are  needed  such  a->  the  use  o-f 
"magic  slate"  boards  or  paper  and  pencil  -for  writing  tasks  <Keel  ic  Gast, 
1989;  Uinterl ing,  1989) . 

Trial  presentation.     Following  delivery  o-f  the  task  direction,  the 
teacher  now  needs  to  decide  how  the  trials  will  be  presented.  Decisions 
the  teacher  must  consider  include  such  things  as 

predictable/unpredictable  trial  sequence,  the  number  oi  trials  presented 
per  student,  and  the  trial  presentation  format.    First,   if  the  teacher 
has  students  respond  individually,  a  decision  should  be  made  whether 
trials  will  be  presented  so  that  students  in  the  group  can  pred-ct  or 
not  predict  when  they  will  receive  a  trial.    Obviously,   i -f  the  teacher 
presents  trials  in  a  round-robin  -fashion  <e.g.,  always  presents  trials 
to  students  in  order  from  left  to  right),  some  students  may  be  able  to 
predict  when  it  will  be  their  turn.    On  the  other  hand,  If  the  te'cher 
randomizes  trial  presentation,  students  cannot  predict  when  they  will 
receive  a  turn.    In  a  study  conduc ted  by  Au 1 t ,  Uolery,  Gast,  Doyle,  and 
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Martin  (1988),  students  with  mild  handicaps  were  taught  to  read  words 
under  twr  conditions;  a  predictable  trial  presentation  condition  was 
compared  to  an  unpredictable  trial  presentation  condition.  Results 
indicated  that  no  substantial  diHerences  between  the  two  conditions 
occurred  in  terms  o^  attention  to  task  and  students'  ability  to  read 
observational  words.    Predictable  and  unpredictable  trial  presentations 
have  not  been  compared  with  students  with  moderate  or  severe  handicaps. 
Until  more  data  become  available  on  this  component  oi  group  instruction, 
teachers  may  want  to  use  an  unpredictable  trial  sequence  since  it  may 
help  facilitate  attention,  thereby  enhancing  acquisition  and 
observational   learning.    On  the  other  hand,  ii  predictable  trial 
presentation  formats  are  easier  to  implement  -for  the  teacher,  they 
should  be  chosen.    Until  more  research  is  conducted,  teachers  should 
present  trials  based  on  personal  preference  and  analyze  the  effects  with 
their  own  students. 

Second,  the  teacher  should  decide  how  many  trials  will  be  presented 
each  session.    This  should  include  the  number  of  trials  each  individual 
student  will  receive  and/or  the  number  of  trials  for  the  entire  group. 
If  students  respond  individual'iy  during  the  eession,  the  session  length 
will  naturally  increase  as  the  number  of  trials  presented  to  each 
student  increases.    In  addition  to  determining  the  number  of  trials,  the 
teacher  should  decide  if  the  number  of  trials  will  be  constant  or 
variable  acrcss  instructional  sessions.    Four  possible  ways  that  trials 
can  be  manipulated  during  sessions  are  presented  in  Table  1.    Of  these, 
constant  trial  presentations  may  be  the  easiest  for  a  teacher  since  the 
teacher  always  delivers  the  same  number  of  trials  to  each  student  and 
summarizing  the  data  is  also  simplified.    <Jariable  trial  presentation, 
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although  slightly  more  complicated,  gives  teachers  -flexibility  during 
instruction.  Examples  o-f  variable  trial  presentations  maiy  occur  when  a 
teacher  <a)  chooses  to  present  extra  trials  to  a  student  who  makes  an 
error  or  needs  extra  help  <Faw  et  al.,  1981;  Gayl ord-Ross,  Forte, 
Storey,  Gay  1 ord-Ross ,  &  Jameson,  1987),  <b)  teaches  skills  that  are 
variable  by  their  nature  (i.e.,  the  number  o-f  trials  presented  during  a 
grucery  shopping  activity  is  dependent  on  the  number  o-f  items  on  the 
shopping  list;  (Gaule,  Nietupski,  &  Certo,  1985),  and  <c)  sets  a  time 
limit  on  a  session  causing  the  number        trials  to  vary  (Browder  et  al., 
1988) . 


Insert  Table  1  about  here 


Third,  the  trial  presentation  -format  should  be  selected.  Trials 
can  be  presented  in  a  massed^  spaced,  or  distributed  -format  (Mulligan 
Guess,  Holvoet,  &  Brown,  1980)  »     For  purposes  o-f  th  i  s  man  scr  i  pt ,  massed 
trials  are  de-fined  as  each  stuUent  receiving  trials  that  occur  so 
closely  together  that  no  behavior  can  be  expected  to  occur  between  them. 
Massed  trials  have  an  intertrial   interval  of  less  than  10  seconds.  Use 
o-f  massed  trials  was  reported  by  Srown  and  Holvoet  (1982)  in  teaching 
clerical  skills  to  adolescents  with  pro-found  handicaps.    The  teacher 
presented  three  massed  trials  to  one  student  on  his  targeted  bohavio's 
before  presenting  three  massed  trials  to  the  nc^xt  student.  Spaced 
trials  re-fer  to  trials  that  are  presented  so  that  an  individual  student 
has  a  rest  period,  pause,  or  non i nstruc t i ona 1  activity  that  occurs 
between  trials  -from  the  same  program.  The  intertrial   interval     /  equal 
to  or  greater  than  10  seconds*    Fajardo  and  McGourty  (1983)  used  spaced 
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trial!     1  teaching  social/leisure  skills  to  a  group  o^  students  with 
moderate,  severe,  or  pro-found  handicaps  within  the  context  oi  playinp  a 
table-top  game.    Students  received  trials  when  their  turn  naturally 
oc-'jrr'd  m  the  game.    Distributed  trials  re-fer  to  an  individual  student 
•eceiwiny  trials  on  one  or  sewtjral  di-f-ferent  skills  i:etwpi?n  trials  -from 
the  same  program.    Uriti.Q  skills  were  taught  in  this  format  to  a  group 
oi  elementary  students  wth  learning  disabilities  (Stromer,  1977). 
Students  W:    >ed  on  specific  writing  assignments  ^Mth  trials  presented 
only  at  intervals  when  a  letter  reversal  occurred. 

To  present  trials  in  a  massed  trial  tormal,  the  teacher  can  use 
choral  responses  from  the  students  or  deliver  massed  trials  in  sequence 
to  individual  yioup  members.    Teacher«>  may  choose  +0  deliver  rfia?sed 
tr.als  using  choral  responding  ii  ih:.r  students  per-for.n  better  with 
f;is'.-paced  instruction  or  are  not  able  to  wait  appropriately  between 
trials.    i/Jhen  all  students  are  learning  the  same  target  behaviors, 
massed  choral  responding  can  decrease  the  ses-.iion  length.    Massed  trial 
-formats  can  also  be  used  m  which  the  teacher  chooses  to  prv5«nt  several 
trials  to  one  student  ie-fore  presenting  trials  to  another  student.  This 
may  increase  the  session  length  and  th&  length  o-f  time  a  stucient  must 
wai*  -for  a  turn  to  respond,  but  it  allows  the  teacher  to  present 
di-fferent  target  bei^aviors  to  each  student,  thus,  creating  an 
opportunity  -for  observational   learning  to  occur.     FinaM;.-,  rrcssed  trials 
may  offer  a  format  for  teachers  to  present  repeated  corrective  trials  to 
an  individual  student  following  an  error. 

Spact'd  trials  can  also  be  delivered  using  either  a  choral  response 
from  a:'  stdents  or  an  individual  res.-onie  from  each  student  in  the 
group.     Several  advantages  exist  when  using  spaced  trials.    First,  the 
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teacher  has  an  amount  o^  intertrial  time  available  to  rearrange 
materials  -for  the  next  trial  or  to  allocg  students  time  to  consume 
r-in-forcers.    Also,  when  students  are  responding  individually, 
obseryati onal   learning  opportunities  are  created  as  students  watch  each 
ether  take  turns.    Teachers  may  be  the  most  -familiar  with  this  -format 
since  It  is  probably  the  most  widely  used  group  arrangement  implemented 
in  classrooms. 

The  distributed  trial  presentation  format  has  not  been  widely  used 
in  small  group  instruction  in  the  research  literature,  however,   it  does 
:>resent  seyt.al  advantages  -for  the  teicher.    A  teacher  who  is  teaching 
functional  skills  may  -find  that  distributed  trials  are  a  good  option 
Since  these  sk  1 1 U  usually  occur  during  the  natu.-p/l  routine  oi  the  day. 
For  example,  students  art  usua'iy  required  to  wash  hands  before  lunch 
and  after  each  bathroom  visit.    The  teacher  may  choose  to  teach  this 
skill  during  those  times.     Some  additional  planning  time  may  be  involved 
in  distributed  trial  format  since  the  teacher  must   identify  times  during 
the  day  when  instruction  on  a  naturally  occurring  event  can  take  place 
for  several  students  at  the  same  time.     If  v...  teacher  chooses  to  use  a 
distr'buted  trial  format  during  a  single  session,  several  target 
Dthav iors  wi 1 1   be  taught.     For  example,  students  may  rece i ve  distributed 
trials  of  name-writing  i nterspersed  wi th  instruction  on  another  content 
area.     The  teacher  may  need  to  explore  various  ways  of  using  distributed 
trials  due  to  limited  research  regarding  the  use  of  ^h.s  format  in  small 
groups.     It  is  possible  thit  the  distributed  trial  format  may  prove  to 
be  the  mosf  natural  way  to  teach  during  the  school  day  and  may  be 
especially  useful   jn  facilitaling  generalization. 
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In  operat i onal i 2 i ng  the  use       massed,  spaced,  or  distributed 
trials,  the  teacher  may  choose  a  combination  o-f  these  -formats.  For 
example,  some  teachers  may  choose  to  begin  with  massed  trials  and  then 
deliver  distributed  trials  during  a  generalization  phase  o-f  instruction. 
The  choice  o-f  one  -format  over  another  is  an  arbitrary  decision  to  be 
made  by  the  teacher  depending  upon  the  success  o-f  the  students  in  the 
classroom  with  each  -format. 

Chora]  and  individual  resDondino.    An  important  variable  to 
consider  when  designing  group  instruction  is  how  the  teacher  will  have 
the  students  respond.     Students  can  respond  in  unison  (i.e.,  chorally) 
or  individually  while  ihe  other  students  watch.     Few  research  studies 
have  investigated  the  use  o-f  choral  versus  individual  responding  as  a 
component  o^  groups.     However,  Sindelar,  Bursuck,  and  Halle  (1986)  did 
compare  a  choral  with  an  individual  response  in  teaching  sight  word 
reading  to  students  with  mild  handicaps.    The  results  indicated  that 
choral  responding  resulted  in  the  students  learning  more  words,  even 
though  the  di-f-ference  between  the  two  responding  conditions  was  minimal. 
H  the  teacher  chooses  to  use  choral  responding,  all  students  in  the 
group  would  be  learning  the  same  stimuli,  so  opportunities  ior 
observational   learning  would  not  be  present.    During  sessions  using 
choral  responaing,  students  are  always  actively  involved  and  the 
oppor t jn I t ies  for  each  student  to  respond  are  increased.    Oi  course,  th^ 
teacher  must  at  some  time  test  students  individually  to  determine 
mastery  o^  skills    <Heward,  Courson,  iNarayan,  1989).     li  the  teacher 
chooses  to  have  students  respond  individually,  there  will  be  times 
during  each  session  m  which  eacii  student  is  not  actively  involved.  I-f 
students  are  learning  di-f^erent  stimuli,  they  will  have  the  opportunity 
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to  learn  non-targeted  i  n-f ormat  i on  by  watching  the  other  members  of  their 
group . 

Consequences  ior  respondino.    To  keep  students  mot ' yat?d  to  respond 
and  to  3iwe  them  -feedback  on  the  correctness  o-f  their  response,  teachers 
should  plan  what  consequences  will  be  delivered  "following  each  type  o-f 
student  response.    The  teacher  may  choose  to  deliver  verbal  -feedback 
only,  or  verbal  -feedback  plus  individual  rein-forcers  i  den  t  i -f  i  ed  -f  or 
subjects  (e.g.,  activity,  tangible,  edible).    These  consequences  may  be 
delivered  -following  each  correct  response  or  at  the  end  of  an  entire 
session  and  to  the  target  student  only  or  to  the  entire  group. 
Likewise,  the  teacher  should  plan  consequences  -for  incorrect  responses 
or  -for  failure  to  respond.    The  teacher  can  ignore  the  error  <i.e.,  say 
nothing),  provide  a  mild  reprimand  <i.e,  say  "No,"  or  "Urong"),  model 
the  correct  response,  model  the  correct  response  and  have  the  target 
student  repeat  it,  model   the  correct  response  and  have  the  entire  group 
repeat  it,  provide  massed  trials  on  the  stimuli  receiving  the  error, 
conduct  a  bri€f  in-seat  time-out  (e.g.  10  seconds),  or  use  a  conbination 
o-f  two  or  more  o-f  these  consequences.    Since  comparisons  have  not  been 
made  on  the  preferred  consequence  to  use  following  corr■.^ct  and  incorrect 
responses,  teachers  should  rely  on  their  best  judgment  concerning  the 
consequences  thev  will     use.     Group  instruction  provides  an  advantage 
over  teaching  students  in  a  l:l  format  in  that  students  can  observe  the 
consequences  delivered  to  their  peers  for  correct  and  incorrect 
responses;  this  may    positively  affect  their  own  responding. 

Individual  and  group  criterion.    As  with  all   instruLtion,  the 
teacher  needs  to  decide  what  criterion  will  be  used  to  determine  when 
students  have  mastered  a  skill.    In  group  instruction,  the  teacher  can 
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decide  to  set  an  individual  or  a  group  criterion.    Uhen  an  individual 
criterion  is  used^  each  student  receives  instruction  on  a  behavior  until 
s/he  meets  the  set  criterion,    Fo^*  Jjxaniple,    Krantz,  Zalenski,  Hall, 
Fenske,  and  McCl anahan  <1981)  taught  verbal  and  written  language  skills 
to  students  with  autisni,    Uhen  a  student  atxained  90'A  accuracy,  the 
dif-ficulty  o-f  tho  task  was  increased  ^or  that  student.    In  contrast, 
when  a  group  criterion  is  used,  all  members  o-f  the  group  must  meet  the 
criterion  as  a  unit  be-fore  the  skill   is  considered  mastered,  Fajardo 
and  McGourty  <1983)  taught  students  with  mild  to  profound  handicaps  to 
play  a  game  using  a  group  criterion-    All  students  were  required  to 
receive  three  correct  unprompted  responses  on  the  game  before  a  new  game 
was  introduced  to  the  gro'jp,    Uhen  the  teacher  uses  an  individual 
criterion,  there  are  both  advantages  and  disadvantages.    Students  in  the 
group  are  allowed  to  progress  at  their  own  pace  and  more  informatior«  can 
be  taught  to  these  students  that  learn  faster  than  other  members  of  the 
group.    Alternatively,  observational  learning  may  be  minimized  smce  the 
number  of  trials  presented  on  each  stimulus  varies  depending  upon  the 
acquisition  rate  of  the  student.    The  management  of  an  individual 
criterion  may  also  be  more  difficult  since  the  teacher  must  closely 
monitor  when  each  student  meets  criterion  and  change  stimuli 
accordingly^     In  addition,  some  students  may  be  receiving  instruction  on 
a  continuous  reinforcement  schedule  while  some  are  on  a  variable 
reinforcement  schedule;  ?.till  others  may  be  receiving  probe  or  baseline 
trials.    This  all  adds  to  the  complexity  of  using  an  individual 
criterion.    Group  criterion,  on  the  other  hand,  is  less  complex  since 
all  students  remain  on  the  same  reinforcement  schedule  and  learn  the 
same  task  until  everyone  meets  crite^rion.    Some  tasks  naturally  lend 
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themselyes  to  group  criterion.    For  example,  tasks  such  as  game  playing 
or  uocational  sK i 1 1 s  may  be  dependent  upon  the  participation  oi  all 
students  in  the  group  in  order  -for  the  task  to  be  completed.  Although 
obseryational  learning  may  be  -facilitated  by  using  a  group  criterion, 
students  who  progress  -faster  than  other  members  of  the  group  may  receive 
repeated  trials  on  a  task  they  have  mastered,  thus  deterring  them  from 
learning  additional   i  n-f  ormat  i  on  .    Teachers  should  decide,  based  on  the 
characteristics  of  the  group  members,  the  size  of  the  group,  the  task 
being  taught,  and  their  experience  in  group  instruction,  which  criterion 
will  best  enable  their  students  to  meet  with  success. 
HowUill  Lear,-) . .  r  Be  Measured'? 

Uhen  designing  instructional  programs,  the  teacher  shou 1 d  measure  if 
students  are  learning  with  the  chosen  procedures,  how  well  they  are 
learning,  and  if  they  are  able  to  use  the  information  learned  outside  of 
the  specific  training  setting  and  procedures. 

Effect  iveness  measure  -  .    Obyiously,  the  most  important  variable  to 
measure  in  any  type  of  instructional  program  is  how  effectively  each 
individual  member  of  the  group  learns  individual   target  behaviors. 
Researchers  have  collected  these  data  in  similar  ways  including: 
pre-and  post-test  measurement  (Livi      Ford,  1985),  tr  i  al -by-tri  al 
recording  (Gast  et  al . ,   in  press),  or  through  the  use  of  permanent 
products  <Stromer,  1977).    Teachers  can  collect  data  during  small  group 
instruction  for  each  individual  member  and/or  for  the  entire  group.  It 
is  recommended  that  the  teacher  ensure  that  data  on  the  performance  of 
individual  members  are  collected  regularly  in  order  to  make  sure  that 
all  members  of  the  group  are  progressing.    To  demonstrate  the 
effectiveness  of  the  intervention  being  used,  teacher s  may  w i sh  to 
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evaluate  student  learning  by  using  an  experimental  design  <Tawney  & 
Gast,  1981),  and  at  the  very  least  should  collect  baseline  data  prior  to 
implementing  the  intervention  (e.g.,  AB  design).    Experimental  designs 
that  have  been  used  by  researchers  include:  an  AB  design  <Storm  & 
Willis,  1978),  multiple  probe  design  (Farmer,  et  a1 .  1989),  and  multiple 
baseline  des.gn  (Brown  &  Holwoet,  1982). 

Ef-f  ic  ieiicy  measures.    Throughout  group  instruction,  other  measures 
can  anc'  'hould  be  collected.    Teachers  should  collect  efficiency 
measures  to  determine  how  well  students  are  learning  with  the  procedures 
and  to  determine  which  procedures  make  the  best  use  oi  teacher  and 
student  time.    For  example,  the  teacher  can  measure  how  efficiently 
students  learn  a  target  behavior  in  terms  of  the  number  of  sessions 
(Marchetti  et  al . ,  1984),  trials  (Oliver  i  Scott,  1981),  errors  (Singh, 
1987),  and  minutes  of  instructional   time  (Kohl,  Uilcox,  &  Karlan,  1978) 
to  criterion.    Another  way  to  measure  efficiency  is  to  evaluate  whether 
students  learn  additional   information  during  the  use  o^  group 
instruction.       .at  is,  students  may  not  only  learn  target  information, 
but  information  being  taught  to  other  members  of  the  group  (i.e., 
observational   learning)  as  well.     If  this  occurs,  the  teacher's  time  has 
been  well  spent  since  students  have  learned  information  without  direct 
teacher  instruction.    For  example,  when  teaching  students  with  moderate 
handicaps  to  read  words,  Singh  ■:1987)  compared  individual  with  group 
instruction.    During  instruction,  each  student  read  a  different  passage 
in  a  book.    Results  indicated  that  following  group  instruction,  students 
were  able  to  read  some  of  the  words  taught  to  the  other  menbers  of  their 
group.    Teachers  should  collect  efficiency  data  on  several  of  their 
instructional  programs  so  that  comparisons  can  be  made  regarding  which 
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O'f  the  programs  makes  the  most  e^f-ficient  use  oi  both  teacher  and  student 
t  ime . 

Summar  iz  i  no  data.    As  with  all  instruction,  data  should  be 
summarized  using  measures  such  as  percent  o^  correct  responses,  number 
oi  steps  completed  correctly,  etc.*    It  is  always  important  to  graph 
data  so  that  a  i^isual  representation  o^  the  data  is  continually 
available  which  allows  the  teacher  to  quickly  recognize  when  a  change  in 
the  program  is  needed.    Data  'for  each  group  member  as  well  as  the  entire 
group  should  be  collected  (Franzini,  Litrownik,  &  Magy,  1980)  and 
graphically  displayed.    When  the  data  from  the  entire  group  are 
summarized,  the  teacher  must  calculate  a  mean  oi  all  grou^j  mernbers' 
responses.    Uhile  it  is  necessary  to  haue  individual  graphs  to  monitor 
the  performance  oi  each  student,  group  graphing  is  useful  when  a  group 
criterion  is  used,  for  public  posting,  for  monitoring  group 
contingencies,  and  for  comparing  group  data  in  order  to  make 
instructional  decisions  (Uestling  et  al.,  1982;  Franzini  et  a]«,  1980), 

Generalization  and  maintenance.    Generalization  and  ma i n tenance 
measures  should  also  be  collected  to  ensure  that  students  can  use  the 
skills  they  haue  learned  in  nouel  situations  ^nd  maintain  thent  over 
time.    Ev^aluation  of  these  data  will  indicate  if  further  programming  is 
necessary.    To  assess  how  well  students  can  use  what  they  haue  learned 
in  other  environments,  the  ability  of  students  to  use  their  ac(;uired 
behavior  should  be  measured  in  the  presence  of  other  people  (Krantz  et 
al.,  1981),   in  other  settings  (Keogh,  Faw,  Whitman,  &  Reid,  1984;  Krantz 
et  aK^  1981),  and  with  other  materials  or  tasks  <Handleman  4  Harris, 
1983;  Krantz  et  al.,  1981).    Maintenance  checks  can  be  collected  after  a 
specified  number  of  sessions,  days,  weeks,  or  months.    The  research 
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literature  most  frequently  reports  mai ntenance  checks  collected  at  2 
ujeek  intervals  (Col  1  i  ns  &  Gast ,  1988). 
Ho^  Ui11  Group  Behavior  Be  Managed? 

The  teacher  needs  to  plan  before  th^  -first  group  session  is  held,  how 
inappropriate  behaviors  oi  students  Mill  be  systematically  managed  \i 
they  occur  during  the  instructional  session. 

Group  con  t  i  noenc  i  es ■    To  ensure  that  students  in  the  group 
demonstrate  appropriate  behaviors,  the  teacher  should  have  a  plan  -for 
managing  inappropriate  beiiaviors  that  may  occur.  Independent, 
interdependent,  or  dependent  group  contingencies  are  all  options  the 
teacher  may  want  to  consider  <Kerr     Nelson,  1989;  Li  tow  &  Pumroy, 
1975).    First,   iuuependent  grou^   cont  iiigenc  ies  refer  to  those 
contingencies  in  which  students  receive  reinforcement  based  on  their  own 
behavior.    For  example,  when  Krant2  et  al  •  (1981)  taught  a  group  of 
elementary  students  with  autism  to  describe  objects,  tokens  and  points 
were  delivered  on  an  individual  basis  when  students  sat  quietly  igh  1 1  e 
others  responded.    Second,  interdependent  group  contingencies  refer  to 
those  contingencies  in  which  all  students  receive  reinforcement  based  on 
a  specified  level  of  group  performance.    This  might  include  all  group 
members  individually  reaching  a  set  criterion  or  the  average  of  all 
group  members'  performance  meeting  a  set  criterion.    An  interdependent 
group  contingency  was  used  by  Gersten  and  Maggs  '.'1982)   in  teaching 
language  and  reading  skills  to  students  with  moderate  handicaps.  All 
students  were  required  to  attend  and  respond  before  receiving  a  token 
and  progressing  to  a  new  task.    Third,  dependent  group  contingencies 
refer  to  those  contingencies  in  which  all  students  in  the  group  receive 
reinforcement  based  on  the  performance  of  one  or  more  selected  group 
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members.    Uinterling  <1989)  taught  word  reading  to  a  group  o-f  students 
with  mild  handicaps.    On  the  average  o-f  every  third  trial,  one  student 
was  randomly  selected  and  scored  as  attending  or  not  attending,    li  the 
student  was  attending,  s/he  .^arned  one  penny  for  the  entire  group.  At 
the  end  oi  the  session  \i  an  adequate  number  o-f  pennies  had  been  earned, 
these  pennies  were  traded  -for  a  back-up  rein-forcer  -for  al  1  members  o-f 
the  group. 

Group  contingencies  can  be  used  by  the  teacher  to  facilitate 
appropriate  social  behaviors  in  the  group  and/or  to  -facilitate  attention 
to  task  during  the  group  session.    Teachers  should  assess  group  members 
-for  appropriate  social  and  atlent:onal  behav  iors  when  deciding  if  a 
group  management  contingency  be  needed.     Independent  group 

contingencies  may  be  used  by  teachers  if  they  prefer  to  reinforce  each 
student  based  on  individual  behavior.    This  contingency,  however  i  does 
not  structure  any  interactions  between  the  members.     If  an  individual 
student  is  especially  disruptive  (e.g.,  responds  out  of  turn,  hits, 
kicks,  refuses  to  participate,  inappropriately  soc i al i zes  w i th  others), 
specific  contingencies  should  be  developed  for  that  individual.  This 
may  include  reinforcing  students  for  appropriate  attending,  ignoring  the 
i nappropr i axe  behavior,  reinforcing  others  for  appropriate  behavior, 
issuing  a  warning,  providing  an  in-seat  time-out  procedure,  using  a 
response  cost  procedure,  or  removing  the  student  from  the  group.  With 
an  interdependent  contingency,  some  group  interaction  take>  place. 
Teachers  may  choose  to  use  this  contingency  if  they  desire  to  develop 
group  interaction  skills,  although  it  is  possible  that  some  students  may 
be  penalized  for  the  inappropriate  behaviors  of  others.  Dependent 
contingencies  may  also  be  used  when  group  interaction  is  important. 
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This  may  be  especially  use-ful  when  only  one  or  two  students  in  the  group 
are  not  attending  or  are  behaving  inappropriately.    The  ♦-'«cher  runs  the 
risk  0^  putting  undue  pressure  on  those  students,  but  this  risk  may  be 
outweighed  by  the  social  re  i  n-f  orcemen  t  students  will  receive  iron  the 
other  group  members  for  appropriate  behaviors.    There  are  no 
■hard-and-"fast"  rules  -for  the  most  appropriate  contingency  to  use. 
Teachers  should  make  a  decision  based  on  their  own  experience  and  the 
student  characteristics  o-f  the  group. 

D  i  scuss i  on 

Since  an  adequate  amount  o-f  research  has  not  been  conducted  on  all 
components  o-f  group  instruction,  many  o-f  the  decisions  nade  by  teachers 
must  be  based  on  their  own  judgment  and  experience.    The  purpose  o-f  this 
manuscript  was  to  make  teachers  aware  oi  the  decisions  that  need  to  be 
made  when  designing  group  instruction  and  to  provide  recomnendat i ons 
based  on  an  analysis  of  current  "best  practice"  methodology  and  the 
research  literature,  when  possible.    Because  group  instruction  provides 
several  advantages  over  individual  instruction  to  both  teachers  and 
students,   it  is  worthy  oi  consideration  as  a  viable  format  to  use  in  the 
classroom.     It  is  important  -for  teachers  to  consider  each  o-f  the 
components  involved  in  conducting  group  instruction  and  to 
systematically  implement  group  instructional  programs  to  ensure  the 
success  of  their  students.    A  checklist,  for  use  by  teachers  when 
designing  group  instruction,  that  summarizes  these  components  is 
included  in  Table  2. 


Insert  Table  2  about  here 
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Future  research  should  be  conducted  to  assess  the  best  means  o^ 
conducting  instruction  in  small  group  formats.    Comparison  studies 
the  components  o-f  group  instruction  should  be  conducted  to  determine  the 
most  e-f-fe-rtiue  and  e-f-ficient  way  to  conduct  small  groups.    Until  this 
research  has  been  conducted,  teachers  should  select  group  components 
baseo  on  the  recommendations  o-f  this  manuscript  and  their  own  experience 
with  what  is  the  most  useful  ior  them  and  the  most  effective  with  their 
students.    They  should  then  incorporate  the  -findings  o-f  research  into 
their  daily  practice  as  data  become  available. 
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Table  1 


Constant  and  variable  number  oi  trials  within  and  across  sessions  in 
small  group  instruction 


CONSTANT  UlTHIN  SESSIONS 


VARIABLE  WITHIN  SESSIONS 


CONST^ 

ACROSS 

SESSIONS 


VARIABLE 

ACROSS 

SESSIONS 


Each  student  in  the  group 
receives  the  same  number  o-f 
trials  d*.*^jng  a  session  and 
that  number        trials  is  used 
every  session. 


Each  student  in  the  group 
receives  the  same  number  oi 
trials  during  a  session,  but 
the  number  o-f  trials  useJ 
changes  each  session. 


Each  student  in  the  group 
receives  a  dif-ferent  number 
oi  trials,  but  the  number 
oi  trials  received  remains 
the  same  each  session. 


Each  student  in  the  group 
receives  a  different  number 
O'f  tr  i  al  s,  and  the  number 
o-f  trials  received  changes 
each  session. 
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Checklis*  0^  ConiDonents  o-f  GrouD  Instruction 

COMPONENT  OF  GROUP  INSTRUCTION 

TEACHER  RESPONSES 
(Wr  i  te  or  c  ircl e) 

Group  Contposi  t  i  on 

HcM  many  students  Mill  be  in  the  Qroup? 

How  will   the  group  be  cocuposed  in  terms  o-f  age? 

Homogeneous  or 
Heterogeneous 

How  will  the  group  be  composed  in  terms  o-f 
di agnosi  s? 

Homogeneous  or 
Heterogeneous 

Uill  the  same  or  different  lati.is)  be  taught  to 

each  student? 

List  the  specific  tasks. 

Same  or 
Di  -f -f  erent 

Uill   the  same  or  di-f-ferent  stimuli  be  used 

Liiifh    HArh  ^tiiHonf'? 
Willi    cauii  9iuuciii' 

Li  St  the  spec  i  f  i c  st  imul i . 

Same  or 
D  i  -f  pp  e  n  t 

Li:it  the  speci-fic  entry  skills  needed  by  each 
student  to  participate  in  the  group. 

How  will   the  group  be  organized? 

Intrasequent  ial , 
I ntersequen  1 1  al  i 
Tandem,  or 
1  : 1  supp  t  emen  t 

How  many  students  must  be  present  in  order  to 
conduct  the  orouD  session? 

Instruct lonal  Procedures 

What  is  the  speci-fic  instructional  strategy  that 
will  be  used  to  teach  the  tasks? 


<  tabl e  cont i nues) 
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COMPONENT  OF  GROUP  INSTRUCTION  TEACHER  RESPONSES 

  (Ur  i  te  or  circle) 

What  type  o-f  atttntional  cue  and  response  will         None,  Speci-fic, 
be  used?  or  General 

Who  will  be  required  to  give  an  attentional  Target  student  or 

response?  All  students 

Describe  the  speci-fic  attentional  cue  and  response 
that  will  be  used. 


How  will  the  S^  be  presented  to  the  group? 
(Consider  auditory/visual  presentation,  physical 
setting,  materials) 

How  will  trials  be  sequenced?  Predictable  or 

Unpredi c tabi  e 

How  fnany  total  trials  will  be  delivered  in  the 
sessi  on? 

How  many  trials  will  be  del  ivered  to  each  student 
during  a  session? 

How  many  trials  will  be  delivered  to  each  student 
each  time  it   is  his/her  turn  to  respond? 

What  trial  presentation  -format  will  be  used? 

How  will   the  group  members  respond  on  target 
St  imu 1  i  ? 

Specifically,  what  will   the  teacher  do  foTiowingj 

Correc  t  responses? 
Incorrect  responses? 
No  Responses';^ 


Will  an  individual  or  a  group  criterion  be  used?        Individual  or 

group 

What  IS  the  speci-fic  criterion? 


Massed,  Spaced, 
or  Di  str I buted 

Choral  1 y  or 
I nd  i  V  I  dual  1 y 
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COMPONENT  OF  GROUP  INSTRUCTION 

TEACHER  RESPONSES 

<Ur  i  te  or  c  i  rcl e) 

Measurement  and  Evaluation 

Uhat  type  oi  dsitai>Ji11  be  collected  to  determine 
ii  students  are  learning? 


Uhat  experimental  design  will  be  used? 


How  will  the  teacher  monitor  how  well  students 
are  learning? 


How  will  student  response  data  be  summarized? 


Pre-  Post- 
tf St  ing, 
Tr  i  al -by-tr  i  al 
recordi  ng, 
Permanen  t 
products,  Other 

AB,  Multiple 
probe,  Mul t  iple 
basel ine ,  Other 

Number  oi 
sessions  to 
cr  i  ter  i  on , 
Number  o-f  trials 
to  cr  i  ter  i  on  , 
Number/percent  o^ 
errors  to 
cr  i  ter  i  on , 
Minutes  o^ 
instruction  time 
to  cr  i  ter I  on , 
Other 

Line  graph,  Table, 
Cumu 1  a t  i 
chart,  Other 


How  will  generalization  by  assessed? 


Across  persons. 
Across  sett  i  ng, 
anci/or  Across 
materials.  Other 


How  frequently  will  maintenance  data  be 
collected? 


Group  Management 


What  type  oi  contingency  will  be  used  to  manage 
group  behavior? 


Independent , 
Interdependent , 
Dependent ,  or 
None 
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A  Data  Collection  and  Graphing  Method  for  Use  in  Teaching  Chained  Tasks  with 

the  Constant  Time  Delay  Procedure 

Instructional  research  with  persons  who  have  developmental  disabilities 
has  produced  several  instructional  strategies  for  teaching  new  skills  (Wolery, 
Auit,  Doyle  &  Cast,  1986).    One  of  these  instructional  strategies  is  the 
constant  time  delay  procedure  (Snell  &  Cast,  1981).    The  constant  time  delay 
procedure  initially  involves  the  simultaneous  presentation  of  the  stimulus 
being  taught  and  a  controlling  prompt  (i.e.,  the  prompt  that  when  given 
ensures  the  student  makes  the  correct  response).    After  a  specified  nuniber  of 
trials  or  ses«;innc  using  this  simultaneous  presentation  (i.e.,  0-sec  dfilay 
trials),  the  teacher  delays  the  controlling  prompt  by  inserting  a  given  number 
of  seconds  between  the  presentation  of  the  stimulus  being  taught  and  the 
controlling  prompt.    In  constant  time  delay,  the  prompt  is  delayed  for  a  fixed 
amount  of  time  (e.g.,  4  seconds).    This  delay  interval  is  used  for  all 
rem<^..ning  trials  until  the  student  consistently  responds  to  the  stimulus  bei.ng 
taught  without  the  need  for  the  prompt  (Wolery,  Ault,  &  Doyle,  in  press; 
Wolery,  Bailey,  &  Sugai,  1988)  . 

The  constant  time  delay  procedure  has  been  used  to  teach  many  different 
discrete  and  chained  tasks  to  students  with  a  variety  of  handicapping 
conditions  ranging  from  mild  to  profound  mental  retardation.    Discrete  skills, 
or  skills  that  require  a  single  response,  that  have  been  taught  with  this 
procedure  include  matching  (Mcllvane,  Withstandley,  &  Stoddard,  1984),  sight 
word  reading  (Doyle,  Wolery,  Cast,  Ault,  &  Wiley,  1990),  manual  signing 
(Kleinert  4  Cast,  1982),  spelling  (Stevens  &  Schuster,  1987),  and  numeral 
identification  (Ault,  Wolery,  Cast,  Doyle,  &  Eizenstat,  1988).    More  recently. 
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investigators  have  used  the  procedure  to  teach  chained  tasks,  or  those  tasks 
that  involve  a  number  of  behaviors  sequenced  together  to  form  a  more  complex 
skill.    These  have  included  cooking  (Schuster,  Cast,  Wolery,  &  Guiltinan, 
1988),  banking  (McDonnell  &  Ferguson,  1989),  laundry  skills  (Miller  &  Test, 
1990),  domestic  and  vocational  skills  (Wolery,  Ault,  Cast,  Doyle,  &  Griffen, 
in  press;  Wolery,  Ault,  Cast,  Doyle,  &  Griffen,  1989)  and  self-help  skills 
(Schoen  &  Sivil,  1989).    The  constant  time  delay  procedure  is  an  efficient 
procedure  in  that  it  may  require  fewer  sessions  and  trials  to  criterion  than 
other  instructional  strategies  such  as  the  system  of  least  prompts  procedure 
and  may  require  fewer  minutes  of  instructional  time  (Wolery,  Ault,  Cast  et 
ai.,  in  press;  McDonnell,  1987).    Other  rationale  also  exist  for  using 
constant  time  delay.    The  procedure  frequently  results  in  students  learning 
new  skills  without  errors  or  witli  errors  on  less  than  6%  of  the  trials 
(Wolery,  Ault,  i  Doyle,  in  press) .    As  a  result,  students  perform  correctly  cn 
nearly  all  trials  and  are  reinforced  frequently  by  teachers.    Thus,  the  stage 
IS  set  for  positive  child-teacher  interactions.    Further,  the  procedure  :i> 
relatively  simple  to  use  resulting  in  little  teacher  training  time  and 
consistent  implementation.    Also,  the  procedure  is  quite  flexible  in  that 
can  be  used  to  teach  many  different  behaviors  including  discrete  responses  and 
chained  tasks  such  as  those  found  in  curricula  for  independent  living.  Given 
the  current  emphasis  on  teaching  independent  living  skills  to  students  with 
moderate  and  severe  handicaps  (Snell,  1987),  the  presence  of  a  procedure  Lf.at: 
is  generalizable  across  skills  reduces  teacher  training  time  and  planning 
efforts. 
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An  essential  part  of  a  constant  time  delay  program  is  using  appropriate 
data  collection  and  monitoring  procedures.    Har.iag  and  Kennedy  (1988) 
presented  a  graphing  method  to  be  used  when  chained  responses  requiring  task 
analyses  are  taught.    Their  method  involves  graphing  the  percent  of  correct 
responses  and  coding  those  data  points  on  the  graph  to  indicate  when  competent 
performance  has  been  met.    For  example,  some  behaviors  in  a  tasic  analysis  may 
not  be  critical  steps  for  the  student  to  perform  in  order  to  be  competent  at 
the  task  being  taught.    Although  those  steps  may  not  be  critical,  they  may 
increase  the  ease  and  smoothness  of  execution  or  completeness  of  the  chain. 
Thus,  students  may  not  receive  100%  correct  responses  on  the  graph,  but  they 
mav  have  100%  correct  responses  on  those  steps  that  .-^re  considered  critical 
for  the  student  to  be  competent  at  the  task.    A  special  symbol  is  used, 
therefore,  to  indicate  competent  performance  on  the  graph.    In  addition, 
Haring  and  Kennedy  (1988)  suggest  that  a  grid  for  recording  performance  on 
each  step  of  the  task  analysis  be  placed  at  the  bottom  of  the  graph;  each  step 
of  the  task  analysis  is  listed  to  the  left  of  the  grid.    This  gives  the 
teacher  a  visual  analysis  of  the  student's  responses  on  all  steps  of  the  tasK 
analysis  over  trials  or  sessions.    They  suggest  that  this  TOthod  of  grap."^.:.-.:; 
most  accurately  represents  the  data  and  provides  a  means  to  analyze  data 
efficiently. 

The  purpose  of  this  paper  is  to  demonstrate  an  adaptation  of  the  Haring 
and  Kennedy  (1988)  graphing  method  for  constant  time  delay  programs  when 
teaching  chained  tasks.    We  used  this  graphing  method  with  several  teachers  in 
several  studies  and  found  it  beneficial  on  at  least  three  counts.    First,  it 
provides  an  excellent  form  of  docunienting  progress  including  progress  on 
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criticr..l  and  non-crtical  steps.    Second,  the  method  allows  the  teacher  to 
record  data  and  display  it  with  the  use  of  one  sheet.    This  reduces  transfer 
time  from  data  collection  sheets  to  graphic  displays.    Third,  and  perhaps  most 
important,  the  method  provides  teachers  with  the  information  needed  to  malce 
necessary  procedural  changes  when  students  do  not  progress  as  planned.  It 
allows  for  detailed  analysis  of  the  performance  which  in  turn  allows  for  the 
application  of  specific  data-decision  rules  and  procedural  modifications. 
Examples  of  these  are  presented  later  in  the  paper. 
Getting  Ready  to  Use  the  Data  Collection  Sheet 

Before  teachers  can  use  the  data  collection  sheet,  ::hey  must  be  awai.e  o^. 
the  different  types  of  i^cudent  responses  that  can  be  scorea  with  tne  const^int 
time  delay  procedure.    During  time  delay  instruction,  5  types  of  student 
responses  are  recorded.    Two  types  of  correct  responses  can  occur;  unpromptedi 
corrects  and  prompted  correct  responses.    Unprompted  correct  responses  are 
those  correct  responses  that  occur  before  the  teacher  delivers  the  prompt. 
These  are,  of  course,  the  responses  that  the  teacher  is  trying  to  establish 
and  the  only  responses  that  count  toward  criterion.    Prompted  correct 
responses  are  also  considered  correct  responses  and  occur  after  the  teacher 
delivers  the  prompt.    Three  types  of  incorrect  responses  can  occur;  unprompted 
errors,  prompted  errors,  and  no  response  errors.    An  unprompted  error  occurs 
when  the  student  responds  incorrectly  before  the  teacher  delivers  the  prompt. 
A  prompted  error  occurs  when  the  student  responds  incorrectly  after  the 
teacher  delivers  the  prompt,  and  no  response  errors  occur  when  the  student 
does  not  respond  after  the  teacher  delivers  the  prompt.    It  is  important  to 
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record  all  types  of  responses,  since  data  decision  rules  may  be  specific  to 
the  type  of  correct  or  incorrect  response  the  student  is  making. 
Steps  for  Using  the  Data  Collection  Sheet 

A  sample  data  cullection  sheet  and  graph  that  includes  actual  recorded 
and  graphed  data  for  a  shirt  folding  tas)c  are  presented  in  Figure  1.    The  task 
was  taught  to  a  10-year  old  girl  with  moderate  mental  retardation  (Wolery  et 
al.,  1989).    In  this  example,  three  sessions  of  probe  or  baseline  data  were 
collected;  however,  any  number  of  probe  sessions  can  be  used  with  this 
graphing  method.    Also,  in  this  example,  two  instructional  sessions  at  the 
0-second  delay  interval  were  used  because  the  first  session  did  not  result  i.n 
100%  prompted  correct  responses.    Six  steps  are  described  below  for  using  this 
graphing  method. 


Insert  Figure  1  about  here 


Step  one.    When  planning  instruction,  the  teacher  fills  out  the 
situational  information  on  the  data  sheet  such  as  the  student  and  instructor 
names,  the  task  to  be  taught,  and  the  steps  of  the  task  analysis. 

Step  two.    Immediately  prior  to  beginning  instruction,  the  teacher 
indicates  on  the  data  sheet  the  date,  session  number,  notes  the  start  time  of 
the  session,  and  the  delay  interval  (e.g.,  0  sec  or  5  sec,  etc.)  to  be  used 
during  the  session.    The  start  time  and  stop  time  are  used  to  determine 
session  length  and  can  be  collected  by  using  a  stop  watch  or  noting  the  times 
at  the  bottom  of  the  form  and  subtracting  the  start  tine  from  the  stop  time. 
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Step  three.    During  instruction,  the  teacher  uses  the  response  grid  on 
the  bottom  half  of  the  data  sheet  to  record  student  behaviors.    Examples  are 
shown  in  Figure  2.    The  diagonal  line  in  each  grid  square  represents  the  point 
at  which  the  prompt  was  given  so  a  response  that  occurred  before  the  prompt 
would  be  recorded  above  the  diagonal  line  and  a  response  that  occurred  after 
the  prompt  would  be  recorded  below  the  diagonal  line  (See  Display  A  of  Figure 
2)  .    A        is  used  to  indicate  a  correct  response,  a  "-"  is  used  for  an 
incorrect  response,  and  a  "0"  is  used  to  indicate  a  no  response.    Examples  of 
these  are  shown  in  Figure  2,  Display  B  and  C.    In  addition,  the  teacher  can, 
if  he  or  she  chooses,  record  three  specific  types  of  errors.    A  "-T" 
represents  an  incorrect  topography  response.    This  indicates  that  the  student 
performed  a  response  other  than  the  correct  one  which  was  not  another  step  cf 
the  task  analysis  and  which  occurred  within  the  designated  response  interval. 
For  example,  step  3  of  the  task  analysis  in  Figure  1  is  "place  shirt 
button-side  down  on  table";  if  the  student  placed  the  shirt  button-side  up  on 
the  table  this  would  be  a  topographical  error.    A  "-S"  response  represents  a 
sequence  error.    This  means  that  the  student  correctly  did  a  response  m  the 
task  analysis,  but  that  it  was  not  in  the  correct  sequence  (e.g.,  performed 
step  5  rather  than  step  3) .    Finally,  a  "-D"  or  incorrect  duration  response 
indicates  that  the  student  performed  the  correct  response  but  did  not  complete 
it  within  the  designated  response  interval.    For  example,  if  the  student  had  5 
seconds  to  complete  a  step  but  took  10  seconds,  this  would  be  a  duration 
error.    These  definitions  of  errors  are  mutually  exclusive;  thus,  only  one 
type  of  error  is  recorded.    Examples  of  each  of  these  responses  are  shown  in 


Chained  Task  Data  C^llecticn 

8 

Figure  1,  Display  D.    During  baseline  or  prooe  sessions,  all  responses  are 
recorded  before  the  prompt  since  no  prompt  is  given  (see  Figure  1). 


Insert  Figure  2  about  here 


Step  four.    At  the  end  of  the  session,  the  teacher  n^tes  the  stop  time 
and  records  the  session  length.    The  teacher  is  now  ready  to  review  the  data 
for  the  daily  session.    Each  response  is  now  coded  on  the  response  grid  so 
that  in  the  future,  a  visual  analysis  can  easily  be  made.    For  each  unprompted 
correct  response  that  occurred,  the  teacher  blackens  in  the  entire  grid  square 
for  that  response.    For  each  prompted  correct  response  that  occurred,  the 
teacher  blackens  m  only  the  lower  half  of  the  grid  square  for  that  response. 
By  recording  both  types  of  correct  responses,  the  teacher  is  able  to  analyze 
with  precision  the  student's  correct  responses.    The  darkening  of  the  grids  cr 
portions  of  the  grid  make  the  visual  analysis  easier.    For  ail  error 
responses,  the  grid  squares  are  left  as  is.    By  coding  the  responses  in  this 
way,  the  teacher  is  able  to  analyze  data  at  a  glance. 

Step  five.    The  data  should  now  be  suinnarized  at  the  bottom  of  t.^e  grapr. 
in  terms  of  the  number  and  percent  of  each  type  of  response  that  occurred 
during  the  session  or  trial. 

Step  six.    From  this  summary  data,  the  teacher  plots  the  responses  at  t.^;e 
top  of  the  data  sheet  on  a  line  graph.    The  session,  trial,  or  date  is  labeled 
along  the  abscissa  and  the  percent  or  number  of  correct  responses  are  labeled 
along  the  ordinate.    Typically  with  constant  time  delay  data,  both  unprompted 
and  prompted  correct  responses  are  graphed,    A  closed  triangle  is  used  to 

ERIC 
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represent  unpron^Jted  correct  responses,  an  open  circle  is  used  to  represent 
prompted  correct  responses. 
Advantages  of  the  Graphing  Method 

After  use  of  this  graphing  method  with  several  studies  and  teachers,  we 
have  found  it  particularly  helpful.    Although  it  requires  effort  on  the 
teacher's  part,  several  advantages  result.    This  method  provides  teachers  with 
(a)  a  systematic  means  to  document  progress,   (b)  an  efficient  use  of  time  and 
materials,  and  (c)  an  effective  way  to  monitor  progress  so  that  appropriate 
data-based  decisions  can  be  made  when  students  are  not  progressing  as 
expected. 

First,  the  use  of  the  line  graph  in  addition  to  the  response  grid,  allows 
the  teacner  to  document  progress  in  a  systematic  and  f am:  liar  way.  Because 
line  graphs  are  easily  read  and  understood,  they  can  be  used  when  reporting 
progress  to  parents,  school  officials,  documenting  progress  for  school 
records,  presenting  data  at  an  educational  conference,  or  when  publishing  data 
for  an  educational  journal.    Unfortunately,  a  standard  line  graph  usually  does 
not  permit  the  teacher  to  analyze  a  student's  performance  by  each  step  of  the 
task  analysis,  thus  the  addition  of  the  response  grid  is  needed. 

Second,  this  graphing  method  helps  teachers  in  ^efficiently  using  their 
time  and  materials.    Because  the  data  are  collected  and  plotted  on  the  same 
data  collection  form,  and  all  the  data  are  quickly  at  hand,  there  is  no  need 
for  the  teacher  to  shuffle  through  many  data  collection  sheets  when  changes  m 
programming  are  being  made. 

Finally,  the  data  collection  and  graphing  method  allows  the  teacher  to 
make  informed  data-based  decisions  when  students  are  not  progressing.  This 
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data  coJ lection  sheet  provides  the  teacher  with  information  on  the  student's 
ability  to  perform  on  all  steps  of  the  task  analysis  during  baseline. 
Frequently,  when  collecting  baseline  data  on  chained  tasks,  teachers  ask 
students  to  perform  the  task  and  simply  record  what  steps  they  did  or  did  not 
do  rather  than  assessing  each  step  independently.    Usually,  students  perform 
some  of  the  initial  steps,  encouter  a  difficult  step,  stop  responding,  and  are 
not  assessed  on  subsequent  steps.    As  a  result,  the  baseline  perfonnance  may 
be  an  accurate  description  of  whether  the  student  can  perform  the  entire  chain 
correctly,  but  it  may  under  estimate  the  student's  ability  to  perform  each 
step  in  the  chain.    If  this  assessment  procedure  is  used  with  the  graphing 
method  described  here,  the  teacher  should  identify  on  tne  data  collection 
sheet  which  steps  were  not  assessed. 

A  more  accurate  method  of  collecting  baseline  performance,  however, 
requires  that  the  teacher  assess  the  student's  ability  to  perform  each  step  o: 
the  task  analysis.    To  do  this,  the  teacher  should  give  the  student  tne 
opportunity  to  perform  each  step  of  che  task  analysis.    If  the  student 
responds  incorrectly  or  does  not  respond  on  a  step,  the  teacher  should  perforn 
that  step  and  then  allow  the  student  to  continue  on  the  next  step.  For 
example,  if  the  teacher  is  assessing  a  student's  ability  to  tie  his  shoes, 
then  the  student  would  be  presented  with  an  untied  shoe.    If  the  student 
grasped  each  .nring  and  pulled  them  tight,  then  the  first  steps  of  the  task 
anlaysis  (i.e.,  grasp  one  string  in  each  hand,  pull  on  each  string  to  tighten 
them)  would  be  scored  as  correct.    However,  if  the  student  did  not  wrap  one 
string  under  the  other  to  make  the  first  knot,  then  the  teacher  would  perform 
this  step,  and  present  the  wrapped  strings  to  the  student  to  see  if  he  would 
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pull  them  to  tighten  the  first  I'not.    This  would  continue  until  the  student 
had  an  opportunity  to  perform  each  step  of  the  shoe  tying  tar)c  analysis.  By 
assessing  baseline  performance  in  this  way,  the  teacher  obtains  an  accurate 
record  of  the  number  of  steps  in  the  task  analysis  the  student  could  actually 
perform  before  instruction.    Thus,  the  effects  of  the  instructional  procedure! 
are  more  adequately  described. 

The  use  of  the  line  graph  also  provides  an  immediate  visual  display  of 
the  transfer  of  correct  student  responses  from  prompted  correct  responses  to 
unprompted  correct  (independent)  responses.    This  transfer  if  represented  by 
the  plotted  unprompted  responses  intersecting  with  the  plotted  prompted 
responses  on  the  line  graph.    In  Figure  1,  this  is  shown  Between  the  second 
and  third  instructional  sessions.    If  this  transfer  is  not  occurring  or  is 
doing  so  slowly,  then  the  response  grid  can  be  used  to  determine  possible 
modifications  to  be  made.    In  addition,  the  response  gr \d  allows  the  teacher 
to  monitor  student's  progress  on  each  step  of  the  task  analysis  and  make 
.•nodifications  for  isolated  steps.    For  example,  the  student  may  perform  on  cne 
or  two  steps-  •  f  a  task  analysis  with  prompted  correct  responses,  error 
responses,  or  inconsistent  responding  over  several  consecutive  trials.  By 
having  the  ability  to  isolate  these  "troublesome"  steps,  mr  Ifications  can  te 
made  on  only  those  steps  in  which  the  student  needs  the  extra  help.  For 
example,  the  shirt  folding  data  in  Figure  1  indicates  that  the  student  was 
having  trouble  with  step  8  of  the  task  analysis.    During  instructional  sessicr. 
15,  the  teacher  used  a  0-sec  delay  for  step  8  only.    In  such  cases,  data  would 
only  be  collected  on  that  step.    The  following  sessions  were  conducted  using  a 
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5-sec  delay  for  all  steps.  Following  this  modification,  the  student  was  able 
to  respond  with  unproirpted  correct  responses  on  step  8. 

In  addition,  since  error  responses  are  coded,  specific  modifications  can 
be  made  based  on  the  specific  type  of  error  response  that  is  occurring.  A 
variety  of  different  response  patterns  are  possible  with  constant  time  delay. 
Potential  correct  and  error  patterns  are  shown  in  Table  1  along  with  potential 
procedural  modifications  for  each  type  of  pattern. 


Insert  Table  1  about  here 


Grapnincf  Ccmpt-tent  Performance 

Haring  and  Kennedy  (1988)  also  suggest  that  teachers  code  the  plotted 
data  points  cn  the  line  graph  to  represent  when  competent  performance  on  a 
task  has  been  achieved.    This  means  that  some  task  analyses  contain  steps  i.n 
which  the  student  does  not  have  to  perform  to  be  competent  at  a  task.  For 
e.xample,  student?  can  still  competently  brush  their  teeth  even  though  t.-.ey  cc 
not  put  the  top  back  on  the  toothpaste.    Therefore,  the  teacher  identifies  t.^e 
steps  m  the  task  a.nalyse?  that  are  not  critical  for  t.^.e  ctude.nt  to  do  tc 
still  be  able  to  perform  the  task  adequately.    Then,  when  the  student  receives 
100%  correct  unprompted  responses  on  all  critical  steps,  a  special  symbol  is 
used  to  plot  the  data  for  this  session.    The  special  symbol  could  be  leaving 
the  data  point  for  unprompted  corrects  open,  or  any  other  symbol  the  teacher 
wants  to  use.    This  lets  the  teacher  readily  identify  when  the  student  is 
competent  at  a  task  even  though  they  may  not  have  reached  a  100%  criterion  for 
all  steps  in  the  task  analysis. 
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Conc.i  usion 

The  constant  time  delay  procedure  is  an  effective  and  efficient 
instructional  strategy  that  has  been  used  to  teach  a  variety  of  skills  to 
students  with  different  handicapping  conditions.    This  paper  focused  on  the 
use  of  the  procedure  in  teaching  chained  responses.    The  efficiency  of  the 
procedure  can  be  enhanced  by  using  the  data  collection  and  graphing  method 
that  combines  a  line  graph  with  a  response  grid  that  provides  data  on  each 
step  of  a  task  analysis.    By  using  this  method,  teachers  can  systematically 
monitor  performance,  use  their  time  and  materials  efficiently,  and  make 
informed  decisions  on  procedural  modifications  based  on  the  substantial  and 
easily  read  data  obtained  with  tho  method. 
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Table  1 


Response  Grid  Patterns  and  Potential  Procedural  Modifications 


?::er::.3*  J^ccifl  cat  ions 

Response  3:: a  rat: 

Unproir.pteo 

Consistent  'Jnpromptea 

Consistent  Promptea 

Consistent  No  Responses 

Corrects 

Errors  Occur:  Cn  one  or 

Errors  Occur:   On  one  or 

Cc:::r:  On 

Not 

niore  steps,  S  respcnos 

:^.ore  steps,  S  responas 

one  or  nore  steps, 

Occurring: 

incorrectly  before  tne 

incorrectly  after  the 

S  does  not 

S  waits  rc: 

proirpt  :or  a  numoer  oi 

prompt  for  a  numoer  of 

respona  for  a  numoer 

prompt,  but 

consecutive  trials 

consecutive  trials 

of  consecutive  triads 

does  not 

respona  before 

Types  of  Errors:^ 
":d.      Seo.  Dur. 

prompt 

Types  of  Errors:  " 
"CD.      Sea.  Tvjr. 

3if :erentia*.y  reinforce 
prcrpted  ana  unprompted 


corrects.  Prompted  X 
corrects  receive  more 
reinforcement  tfian 


Tedcn  a  KdiLinq 

X 

response 

Return  to  0-sec 

delay  for  1  or  more 
trials 

X 

X 

X 

Modify/cnanqe  tne 

X 

X 

X 

X 

controlling  proirpt 

Moaify  tdSK  analysis 

Sy  breaninq  :aSK  into 

X 

X 

X 

X 

X 

X 

X 

r'ir.e:  stecs 

'Jse  r.assea  cr-a^s  on 

isolatea  step  until 

X 

X 

X 

reaches  criterion 

!*"ro3£e  tre  -e:ay 

X 

X 

interval 

'Jse  more  powerful 
reinforcers 

X 

X 

X 

X 

Add/cfiange  consequent 

X 

X 

X 

X 

X 

X 

X 

event  for  errors 

5  student 


^  Top.  =  topography  errors,  Seq.  =  sequence  errors,  Dur.  ^  duration  errors 
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Figure  Captions 

Figure  1>    Sample  constant  time  delay  data  sheet  and  graph  for  a  chamea 
response  (folding  a  shirt) . 

Figure  2,    Examples  of  recording  different  responses  in  the  grid  squares. 

Display  A  is  a  blank  grid;  Display  B  indicates  unprompted  and 
prompted  correct  responses;  Display  C  indicates  unprompted  and 
prompted  error  responses  and  no  responses;  and  Display  D  provides 
examples  of  prompted  and  unprompted  topographical,  sequence,  and 
duration  errors. 
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Example  of  a  blanic  square  grid: 


Student  response 
recordea  here  if 
it  occurred  before 
the  teacher's  prompt 


Student  response 
recorded  here  if 

  it  occurred  after 

the  teacher' s  prompt 


Examples  of  correct  responses  before  the  teacher's  prompt  and  after  the 
teacher's  prompt: 

Correct  Response  Before  Prompt  Correct  Response  After  Prompt 


Examples  of  error  responses  before  the  teacher's  prompt  and  after  the 
teacher's  prompt,  and  of  no  response  after  the  teacher's  prompt: 

Error  Before  Prompt  Error  After  Prompt  No  Response 


Examples  of  different  types  of  errors  before  and  after  the  teacher's 
prompt: 


Topographical 
Error  Before  Prompt 


Sequence  Error 
After  Prompt 


Topographical 
Error  After  Prompt 


Duration  Error 
Before  Prompt 


Sequence  Error 
Before  Prompt 


"1 


Duration  Error 
After  Prompt 
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Effective  and  Efficient  Small  Group  Instruction: 
The  Use  of  Constant  Time  Delay 
Teachers  should  give  careful  attention  to  the  acquisition  of 
new  behaviors  when  providing  instruction  to  students  with 
disabilities.     Teaching  new  behaviors  requires  decision-making  by 
teachers  on  at  least  two  levels.     First,  teachers  must  prepare 
for  instruction.    They  decide  the  type  of  behavior  to  be  taught, 
the  number  of  target  behaviors,  and  the  number  of  students  who 
will  be  taught.     For  example,  a  teacher  may  decide  that  she  will 
teach  an  academic  behavior  such  as  sight  word  recognition  to 
three  to  four  students  in  a  small  group  instructional 
arrangement,  or  to  teach  photograph  identification  to  one  student 
in  a  one-to-one  arrangement.     Second,  once  teachers  identify  the 
target  behaviors  and  arrange  the  instructional  format,  they  must 
decide  how  to  teach  the  behaviors  by  selecting  an  instructional 
strategy.     Wolery,  Ault,  Doyle,  and  Cast  (1986)  define  an 
instructional  strategy  as  a  systematic  approach  for  providing 
instruction  that  addresses  what  occurs  before  and  after  a  student 
responds.     A  teacher's  decisions  m  preparing  for  instruction  and 
selecting  an  instructional  strategy  should  be  based  on  measures 
of  effectiveness  (e.g..  Has  the  student  learned  a  new  behavior 
when  taught  with  a  particular  instructional  strategy?) ,  and 
efficiency   (i.e..  Will  the  use  of  a  particular  small  group 
instructional  .arrangement  free  the  teacher  to  train  additional 
skills  that  she  might  have  otherwise  been  unable  to  teach?) . 
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The  puxTsose  of  this  paper  is  to  describe  the  use  of  the 
constant  time  delay  procedure  in  small  group  instructional 
arrangements.     It  is  a  "how-to"  guide  for  using  the  constant  time 
delay  (CTD)  strategy,  with  students  of  varying  ages  and  ability 
levels,  in  small  groups.     First,  a  rationale  for  the  use  of  group 
instruction  for  students  with  disabilities  is  presented;  followed 
by  a  description  of  the  constant  time  delay  procedure.  Finally, 
the  procedure  is  illustrated  within  the  context  of  small  group 
instruction. 

Rationale  and  Supporting  Research 

Historically,  decisions  regarding  whether  to  teach  students 
in  small  groups  or  in  one-to-one  contexts  were  dependent  on  the 
clinical  judgement  and  professional  preparation  of  the  classroom 
teacher.     The  teacher  assessed  the  "readiness"  skills  of  the 
students  and  the  types  of  behaviors  to  be  taught  and  made  a 
decision.     The  prevailing  Zeitgeist  and  an  absence  of  research 
tended  to  support  the  notion  that  students  with  mild  handicaps 
could  participate  in  small  groups  while  students  with  more  severe 
handicaps  were  best  instructed  in  one-to-one  arrangements. 

Recently,  however;  an  emerging  research  base  has  provided 
support  for  the  use  of  small  group  instructional  arrangements  for 
students  with  more  severe  handicaps.     This  support  has  come  from 
two  sources.     First,  a  number  of  studies  involving  students  with 
moderate  and  severe  handicaps  which  compared  one-to-one 
instruction  to  small  group  instruction  have  found  that  effective 
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learning  can  occur  in  small  group  arrangements  (Favell,  Favell,  & 
McGimsey,  1978;  Oliver  &  Scott,  1981;  storm  &  Willis,  1978; 
Westling,  Ferrell,  &  Swenson,  1982).    Second,  several  studies 
have  found  that  group  instruction  has  been  effective  in  teaching 
language  and  academic  skills  to  students  with  severe  handicaps 
(Oliver,   1983),  moderate  handicaps  (Doyle,  cast,  wolery,  Ault,  & 
Farmer,  1990;  Cast,  Wolery,  Morris,  Doyle,  &  Meyer,  in  press)  and 
expressive  language  skills  to  preschoolers  with  various 
developmental  delays  (Cybriwsky,  Wolery,  &  Cast,   in  press). 
Group  instruction  has  also  been  used  to  teach  tasks  xn  other 
skill  domains.     For  example,  Wolery,  Ault,  Gast,  Doyle,  &  Griffen 
(1989)  tzught  pairs  of  prinary-aged  students  with  moderate  decays 
domestic  and  vocational  skills,  while  schoen  and  Sivil  (1989) 
taught  self-help  skills  to  pairs  of  preschoolers  with 
developmental  delays.     Based  on  the  results  of  the  aforementioned 
studies,   it  is  clear  that  small  group  instructional  arrangements 
represent  a  viable  alternative  to  one-to-one  instruction  for 
many,  if  not  most  students  with  moderate  and  severe  handicaps. 

While  a  number  of  investigations  have  demonstrated  the 
effectiveness  of  small  group  instruction,  some  investigators  have 
suggested  that  small  group  instruction  also  increases  the 
efficiency  of  classroom  instruction  in  several  ways  (Brown  & 
Holvoet,   1982)  .     First,  small  group  instructional  arrangements 
may  increase  the  probability  that  students  will  generalize  skills 
(Brown,  Holvoet,  Guess,  &  Mulligan,   1980) .     Second,  small  groups 


Small  Group  Instruction 

5 

can  be  a  more  efficient  use  of  teacher  time,  that  is,  the  teacher 
is  able  to  provide  additional  direct  instruction  of  target 
behaviors  to  more  students  (Brown  et  al.,   1980;  Fink  &  Sandall, 
1980;  Smith  &  Meyers,  1979;  Snell,  1983;  Storm  &  Willis,  1978). 
v.hird,  small  group  instruction  provides  the  opportunity  to 
increase  tne  amount  of  information  acquired  by  students  through 
observational  learning.     For  example,  several  recent 
investigations  have  shown  that  group  iiiembers  will  acquire  their 
own  target  behaviors  and  some  of  the  target  behaviors  taught  to 
their  peers  (Doyle  et  al.,   1990;  Fanner,  Cast,  Wolery,  & 
Winterling,  1990;  Cast  et  al.,  in  press;  Shelton,  Cast,  Wolery,  & 
Winterling,   in  press;  Winteriing,   in  press).     The  interpretation 
of  these  findings  suggest  that  by  programming  for  observational 
learning  it  may  not  be  necessary  to  provide  direct  instruction  on 
all  target  behaviors. 

Description  of  the  Constant  Time  Delay  Procedure 

The  previous  discussion  suggested  that  small  group 
instructional  arrangements  are  a  viable  alternative  to  one-to-one 
instruction  when  teaching  new  skills  to  students  with 
disabilities.     The  decision  to  use  a  small  group  arrangement, 
however,  does  not  preclude  the  individualization  of  instruction 
or  the  use  of  systematic  instructional  strategies  (Brown  et  al., 
1980).     The  use  of  a  near-errorless  response  prompting  procedur.>, 
constant  time  delay,  is  an  example  of  a  systematic  instructional 
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strategy  that  can  be  easily  implemented  in  small  group 
instructional  arrangements. 

In  the  constant  time  delay  procedure,  the  teacher  delivers 
both  a  task  direction  (i.e.,   information  that  tells  the  student 
to  respond,  such  as  "What  word  is  this?"  or  the  printed  word  in 
context),  and  a  controlling  prompt  (i.e.,   information  that 
ensures  that  the  student  will  respond  correctly,  such  as  the 
teacher  verbally  modeling  the  correct  response) .     Initially,  the 
task  direction  and  the  prompt  are  presented  to  the  student  at  the 
same  time.     These  instructional  trials  are  called  zero-second 
delay  trials  because  the  teacher  does  not  allow  the  student  the 
opportunity  to  respond  before  the  prompt  is  uexivered.  For 
example,  Ms.  Andrews  is  teaching  Barry  to  identify  kitchen 
utensils.     She  presents  the  task  direction  "Find  the  spatula," 
and  immediately  points  to  the  spatula  in  the  kitchen  drawer. 
Because  Ms.  Andrews  has  identified  a  controlling  prompt  for  Barry 
(i.e.,  a  point),  she  knows  that  Barry  will  respond  correctly  when 
she  points  to  the  spatula.     However,  because  she  wants  Barry  to 
find  the  kitchen  objects  without  her  assistance,  Ms.  Andrews 
begins  to  "fade"  her  prompt  after  a  pradetermined  number  of  zero- 
second  teaching  trials.     This  is  accomplished  by  inserting  a 
specified  amount  of  time  between  the  task  direction  and  delivery 
of  the  prompt.     This  type  of  instructional  trial  is  referred  to 
as  a  delay-trial  because  it  allows  the  student  tine  to  respond 
before  assistance  is  delivered.     For  example,  Ms.  Andrews 
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presents  the  task  direction,  "Find  the  spatula"  but  now  she  waits 
four  seconds  for  Barry  to  respond  before  pointing  to  the  correct 
object  as  she  counts  silently  to  herself,   "one-one  thousand,  two- 
one  thousand,  three-one  thousand,  four-one  thousand"  etc.  She 
continues  to  wait  the  same  amount  of  time  on  all  remaining 
instructional  trials;  that  is,  the  time  inserted  between  the  task 
direction  and  the  prompt  stays  "constant"  until  Barry 
consistently  finds  the  kitchen  utensil  before  the  prompt  is 
delivered. 

Five  different  responses  are    ossible  when  using  the 
constant  time  delay  procedure.     There  are  two  types  of  corrrif.t 
responses  and  three  types  of  incorrect  responses.     An  unprompted 
correct  response  or  "anticipation"  occurs  when  the  student 
responds  correctly  during  the  delay  interval  that  has  been 
inserted  between  the  task  direction  and  prompt.     A  prompted 
correct  response  or  "correct  wait"  is  defined  as  the  student 
waiting  silently  for  the  prompt  if  he  does  not  know  the  correct 
answer  and  then  responding  within  a  reasonable  amount  of  time 
after  the  prompt  has  been  delivered.     Although  the  objective  of 
the  constant  time  delay  procedure  is  to  teach  the  student  to 
respond  correctly  before  delivery  of  the  controlling  prompt,  both 
types  of  correct  responses  (i.e.,  unprompted  and  prompted)  should 
be  reinforced  during  instruction.     However,  onJy  unprompted 
correct  responses  count  toward  criterion.     If  the  student 
responds  incorrectly  before  the  teacher  has  the  opportunity  to 
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deliver  the  prompt,  then  the  student  has  made  an  unprompted 
incorrect  response  or  "non-wait"  error.    An  incorrect  response 
made  after  the  delivery  of  the  controlling  prompt  is  a  prompted 
incorr^ql;  response  or  "wait"  error.     Finally,   a  no-response  error 
occurs  when  the  student  does  not  respond  within  a  reasonable  time 
following  delivery  of  the  prompt.     The  consequences  that  follow 
each  type  of  correct  or  incorrect    response  are  dependent  upon  the 
characteristics  of  the  student  and  the  target  behavior. 
Descriptive  praise  and  a  tangible  or  token  reinforc  .r  frequently 
are  provided  for  correct  responses.     Incorrect  responses  may  be 
corrected,   ignored,  or  the  student  may  be  reminded  to  wait  for 
teacher  assistance  iZ  lia  doesn't  know  the  correct  response. 

Constant  time  delay  has  been  used  to  teach  a  wide  variety  of 
skills  to  persons  with  a  variety  of  learning  handicaps  (e.g., 
Ault,  Cast,   &  Wolery,  1988;  Browder,  Morris,  &  Snell,  1981; 
Schoen  &  Sivil,  1989;  Stevens  &  Schuster,  1987).     Constant  time 
delay  has  been  shown  to  be  effective  in  teaching  receptive, 
expressive,  and  signed  language  tasks  (Ault,  cast,  Wolery,  Doyle, 
&  Eizenstat,   1988;  Browder  et  al.,  1981;  cast,  Ault,  Wolery, 
Doyle,  &  Belanger,  1988;  Kleinert  &  Cast,  1982;  Wolery,  Cast, 
Kirk,  &  Schuster,  1988) ,  and  functional  adaptive  behavior  skills, 
including  banking  (McDonnell  &  Ferguson,   1989),  bedmaking  (Snell, 
1982),  sandwich-making   (Schuster,  cast,  Wolery,  &  Guiltinan, 
1988),  and  self-help  skills  (Schoen  &  Sivil,  1989). 
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In  summary,  the  constant  time  delay  procedure  has  been 
effective  and  efficient  in  teaching  different  types  of  responses 
in  near-errorless  fashion  in  small  group  instructional 
arrangements.     For  example,  it  can  be  used  to  teach  discrete 
behaviors;  that  is,  behaviors  that  consist  of  a  single  response. 
Discrete  responses  might  be  receptive  tasks  such  as  Barry 
pointing  to  the  spatula  in  the  drawer,  or  as  an  expressive 
behavior,  such  as  a  student  reading  a  community-referenced  sight 
word.    The  constant  time  delay  procedure  also  can  be  used  to 
teach  complex  skills  which  have  been  task  analyzed  (i.e.,  chained 
tasks) .     In  the  section  that  follow?  several  small  group 
instructional  programs  which  use  the  constant  time  delay 
procedure  are  described.     The  first  program  describes  how  to 
teach  a  discrete  receptive  response  to  three  students  during  a 
small  group  instructional  arrangement.     In  the  second  program,  we 
describe  how  to  teach  an  expressive  sight  word  recognition  task 
within  the  context  of  a  group.     In  the  third  program,  teaching  a 
chained  task  in  a  small  group  instructional  arrangement  is 
described.     In  each  instructional  program  the  critica-.  decisions 
facing  the  teacher  are  outlined,  followed  by  a  description  of  the 
way  in  which  the  constant  time  delay  instructional  trials  are 
..•resented.     Each  program  is  accompanied  by  a  sample  data 
collection  sheet  to  record  students'  responses. 
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Teaching  a  Receptive  Task  to  a  Group  of  Students  using  a  Constant 
Timfci  Delay  Procedure 

Select  the  students  and  identify  the  target  skill.  Three 
students,  all  female,  were  selected  from  a  classroom  for 
preschoolers  with  moderate  mental  retardation.    The  three  girls, 
Carrie,  Jessica,  and  Maria  ranged  in  age  from  3  years-3  months  to 
4  years-6  months.     Each  student  was  able  to  sit  at  a  table  for  a 
period  of  10  minutes  without  engaging  in  disruptive  behaviors, 
make  eye  contact  with  the  teacher,   follow  simple  verbal 
directions,  and  imitate  gestures.     All  students  previously  had 
received  systematic  instruction  in  one-to-one  teaching  conte-cts. 
The  students  could  not  receptively  identify  photographs  of  common 
objects  found  in  their  environments.     The  speech  pathologist 
suggested  that  this  was  an  important  behavior  for  later  language 
ievelopment.     The  teacher,  Mr.  Juarez,  did  not  have  time  to 
conduct  one-to-one  instructional  sessions  with  each  of  the  three 
students  so  he  decided  to  implement  a  small  group  teaching 
activity  in  which  he  would  teach  the  three  students  to  identify 
two  objects  depicted  in  photographs. 

Planning  the  small  group  instructional  program.     After  Mr. 
Juarez  identified  the  students  and  decided  which  skill  he  would 
teach,  he  made  several  other  decisions  to  ensure  the  successful 
implementation  of  the  instructional  program.     These  includjBd: 
(l)  deciding  whether  to  use  a  predictable  or  unpredictable  trial 
sequence,    (b)  whether  to  have  students  respond  individually  or 
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chorally ;    (c)   selecting  the  photographs  to  teach  and  the  number 
of  trials  per  photograph,    (d)  ensuring  student  attention 
throughout  the  instructional  session,   (e)  specifying  consequences 
for  student  responses,    (f)   identifying  a  controlling  prompt,  (g) 
selecting  the  time  delay  intezrval  and  the  number  of  zero  second 
delay  sessions,  and  (h)   establishing  a  reasonar/ie  criterion.  The 
decisions  made  by  a  teacher  in  planning  and  implementing  a  small 
group  instructional  program  are  summarized  in  Table  1.     (A  more 
comprehensive  discussion  of  the  planning  and  decision-making 
process  for  small  group  instructional  programs  is  provided  by 
Collins,  Cast,  Ault,   &  Wolery,   in  press.) 


Insert  Table  1  about  here 


Mr.  Juarez  was  concerned  that  the  students  had  never 
received  instruction  in  a  small  group  instructional  arrangement, 
and  that  he  was  going  to  be  teaching  a  difficult  task.     Thus,  he 
selected  an  unpredictable  trial  sequence.     This  tyye  of  trial 
sequence  ensured  that  opportunities  to  respond  were  randomly 
alternated  among  the  students  throughout  the  session.     Mr.  Juarez 
hoped  that  the  students  might  be  more  attentive  throughout  the 
session  if  they  didn't  know  when  it  would  be  their  turn.  Mr. 
Juarez  selected  10  photographs  of  household  items  the  students 
regularly  used  (e.g.,  knife,  bowl,  plate).     He  decided  to  teach 
the  same  two  photographs  to  all  students,  and  to  use  the 
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remaining  eight  photographs  as  distractors.     That  is,  photographs 
that  were  presented  along  with  the  target  photographs  during 
instruction  that  would  ensure  that  the  student  was  discriminating 
the  target  photo  from  among  the  other  three  photos.     Because  the 
students  were  able  to  sit  for  periods  of  no  longer  than  10 
minutes,  Mr.  Juarez  decided  that  three  trials  per  target 
photograph  for  each  of  the  students  (a  total  number  of  is  trials 
per  session)  would  be  sufficient  to  teach  the  new  skill,  and 
could  be  scheduled  daily  without  difficulty. 

Ensuring  that  the  students  remained  attentive  throughout  the 
instructional  period  was  a  concern  for  Mr.  Juarez.     Thus,  in 
addition  to  the  unpredictable  trial  sequence,  he  included  several 
other  procedures.     First,  he  decided  to  use  a  group  attending 
cue.    That  is,  before  the  presentation  of  each  instructional 
trial,  he  stated  "Everybody  look"  and  required  eye  contact  from 
each  student.     Second,  he  provided  supplemental  reinforcement  on 
the  average  of  every  third  instructional  trial  to  those  students 
who  attended  to  the  students  whose  turn  it  was.     That  is, 
immediately  after  Mr.  Juarez  provided  consequences  for  responding 
to  the  photographs,  he  would  praise  each    student  who  was 
attending  (e.g.,   "Maria,   I  like  it  when  you  watch  Jessica  and 
Carrie  working.").     it  is  important  to  note  that  procedures  to 
ensure  attention  are  not  always  necessary.     They  are,  however, 
useful  adaptations  to  ensure  the  attention  of  students  with  more 
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severe  handicaps  or  students  who  have  had  little  previous 
experience  in  small  group  instructional  arrangements. 

As  with  any  systematic  instructional  program,  clear 
consequences  for  student  performance  should  be  specified.  These 
include  reinforcement  for  correct  performance  and  some  type  of 
corrective  when  errors  occur.     Mr.  Juarez  knew  from  previous 
experience  that  providing  stickers  to  his  students  was  an 
effective  reinforcer.     Thus,  he  provided  descriptive  verbal 
praise  and  a  sticker  to  the  students  for  each  correct  response 
during  the  instructional  sessions.    Although  the  constant  time 
delay  procedure  is  described  as  near-errorless,  students  may  make 
mistakes  on  about  5%  of  the  trials.    Mr.  Juarez  decided  he  would 
respond  to  errors  in  the  following  manner.     If  a  student  made  an 
error  during  the  first  two  sessions  at  four  second  delay,  he 
would  tell  the  student  to  "wait  if  you  don't  know  the  answer," 
and  then  provide  error  correction.     During  error  correction  Mr. 
Juarez  would  model  the  correct  answer  and  the  student  would 
imitate  his  model.     The  student  would  receive  a  brief  statement 
indicating  correctness   (e.g.,  "Right.").     Errors  in  subsequent 
sessions  would  be  manaar^i  by  using  the  error  correction  procedura 
alone. 

Mr.  Juarez's  nr\t  decisions  concerned  the  selection  of  a 
controlling  prompt,  the  number  of  zero  second  sessions,  and  the 
selection  of  a  delay  interval.     To  identify  a  controlling  prompt, 
Mr.  Juarez  conducted  brief  ind\vidu?l  screening  sessions.  During 
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these  sessions,  he  presented  objects  and  told  the  student  to  "Do 
what  I  do."    For  example,  he  asked  the  student  to  "Point  to  the 
scigsoiT,"  and  modeled  the  pointing  response  for  the  students. 
All  students  consistently  imitated  the  pointing  response. 
Therefore,  he  selected  a  modal  as  a  controlling  prompt  because 
all  of  the  students  successfully  imitated  him.     Because  the 
students  were  preschool-age  and  had  never  been  exposed  to 
constant  time  delay  procedures,  Mr.  Juarez  elected  to  conduct  two 
zero-second  delay  sessions.     He  decided  to  use  four-second  delay 
trials  in  all  subsequent  sessions  because  the  students  could 
respond  correctly  to  other  known  tasks  within  four  seconds.  A 
final  issue  that  needed  to  be  addressed  was  to  establish  a 
reasonable  criterion.     Mr.  Juarez  decided  to  adopt  a  conservative 
criterion  in  order  to  ensure  the  students  had  learned  the 
behaviors.     Thus,  he  decided  to  provide  instruction  until  all 
students  in  the  group  i.ad  attained  100%  unprompted  correct 
responding  for  two  consecutive  sessions  when  reinforced  each  time 
they  made  a  correct  response  (continuous  reinforcement),  followed 
by  one  session  in  which  all  students  performed  at  100%  unprompted 
correct  responding  when  reinforced  approximately  every  third  time 
they  made  a  correct  response  (intermittent  reinforcement). 

Constant  time  delay  instructional  tri;^ic,.     instruction  began 
with  the  zero-second  delay  trials  on  two  photographs.     At  the 
beginning  of  each  zero  second  trial,  Mr.  Juarez  stated, 
"Everybody  look."    When  all  students  were  looking  at  him,  he 
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presented  a  target  photograph  among  the  three  distractors  to  one 
of  the  students.     He  then  asked  the  student  to  point  to  the 
target  photo  ("Maria,  point  to  the  fork.").  Immediately 
following  the  task  direction,  Mr.  Juarez  pointed  to  the 
photograph  of  the  fork.     The  student  then  imitated  Mr.  Juarez  ar.d 
pointed  to  the  correct  photograph,  at  which  time  she  was 
reinforced  with  descriptive  verbal  praise  and  a  sticker.    The  use 
of  zero-second  delay  trials  was  repeated  for  all  of  the  students 
on  C.11  triaiiS  in  the  first  two  sessions. 

Because  all  of  the  students  made  loo%  prompted  correct 
re^t-^nses  in  the  first  two  sessions,  Mr.  Juarez  began  his  next 
session  (the  third  session)  by  inserting  a  four-second  delay 
interval  between  the  task  direction  and  the  delivery  of  the 
controlling  prompt.     These  sessions  were  very  similar  to  the 
zero-second  delay  trials,  except  that  after  providing  the  general 
attention  cue  ("Everybody  look")  and  the  task  direction  ("Maria, 
point  to  the  fork"),  Mr.  Juarez  counted,   "One-one  thousand,  two- 
one  thousand,  three-one  thousand,  four-one  thousand"  to  himself 
before  he  modeled  the  correct  answer.     Mr.  Juarez  provided 
consequences  to  the  members  of  the  group  based  on  their 
responses,   as  he  had  done  during  the  zero-second  delay  trials. 
After  each  instructional  trial,  Mr.  Juarez  recorded  the  student's 
response  on  a  data  sheet  designed  for  the  receptive  task  he  was 
teaching.     This  was  followed  by  presenting  an  instructional  trial 
to  another  student  in  the  group.     The  session  continued  until 
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each  student  had  received  six  instructional  trials  (i.e.,  three 
trials  on  each  of  the  two  photographs) .     Mr.  Juarez  continued  to 
provide  four-second  delay  trials  each  session  until  all  of  the 
students  met  the  criteria  he  established  at  the  outset  of  the 
ins'»"ructional  program. 


Insert  Figure  1  about  here 


Teaching  an  Expressive  Task  to  a  Group  of  Students  using  a 
Constant  Time  Delay  Procedure 

Select  the  students  and  identify  the  target  skill.  Ms. 
Smith  had  two  male  and  two  female  students  (Jon,  Michael, 
Sabrina,  Cheryl)  aged  10  years-1  month  to  11  year-2  months,  with 
moderate  to  severe  mental  retardation,  who  were  participating  in 
community  based  instruction.     However,  there  were  a  number  of 
sight  words  that  the  students  frequently  encountered  in  community 
settings  thac  they  were  consistently  unable  to  recognize  despite 
repeated  exposures.     Before  deciding  which  of  the  sight  words  to 
teach  her  students,  Ms.  Smith  conducted  a  prescreening  session. 
The  prescreening  session  confirmed  her  suspicion  that  of  the 
approximately  20  community-referenced  sight  words  the  students 
frequently  encountered,  her  students  could  recognize 
approximately  two  of  the  words.     Thus,  Ms.  Smith  decided  to  teach 
five  different  unknown  words  to  each  student  in  a  small  group 
instructional  arrangement . 


I  I  < 
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Planning  the  small  group  instructional  program.     After  she 
had  detenained  the  words  that  each  student  would  be  taught,  Ms. 
Smith  decided  to  use  an  unpredictable  trial  sequence.  In 
addition,  the  target  words  for  each  student  were  alternated  daily 
to  ensure  that  the  order  of  the  words  would  be  different.  She 
used  the  unpredictable  trial  sequence  for  two  reasons.     One,  like 
Mr.  Juarez,  Ms.  Smith  wanted  to  ensure  her  students  were 
attentive  to  each  instructional  trial.    Two,  she  thought  that  if 
the  students  attended  to  the  instructional  trials  given  to  their 
peers,  then  they  might  learn  additional  words  through 
obf.ervational  learning. 

To  facilitate  student  attention  and  observational  learning, 
Ms.  Smith  used  a  group  attending  cue  (e.g.,   "Everybody  look"), 
and  she  instituted  a  dependent  group  attention  contingency.  This 
contingency  specified  that  each  student  would  have  five  trials 
(also  presented  in  an  unpredictable  sequence)  on  which  Ms.  Smith 
would  note  whether  the  student  was  attending  when  she  gave  the 
group  a-ctending  cue  (i.e.,   "Everybody  look").     If  the  student  was 
attending  on  his  respective  instructional  trial,  then  he  could 
earn  additional  reinforcers  for  the  entire  group. 

Ms.  Sm;.th  decided  to  provide  three  trial?  on  each  of  the 
five  words  she  was  teaching  to  the  four  members  of  the  group. 
This  meant  she  would  be  presenting  a  total  of  60  trials  per 
session.     Given  the  number  of  trials  in  each  session,  Ms.  Smith 
took  some  extra  time  to  prepare  her  instructional  materials.  She 
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made  separate  index  cards  for  all  of  the  target  words  (a  total  of 
60  cards) .    Having  each  word  on  an  index  card  saved  time  during 
instruction  because  the  cards  only  had  to  he  shuffled  once  each 
session,     she  saved  extra  time  during  instructional  sessions  by 
listing  each  student's  name  and  target  word  in  the  random  order 
they  would  be  presented  during  instruction  on  the  data  sheet. 
She  recorded  each  student's  response  on  the  expressive  task  data 
sheet  after  each  instructional  trial  throughout  the  session. 


Insert  Figure  2  about  here 


Ms.  Smith  also  decided  to  use  token  reinforcement  and 
d'iscriptive  verbal  praise  during  instruction.     After  each  trial 
on  which  the  student  responded  correctly,  Ms.  Smith  stated, 
"Good,  that  is  the  word  Pepsi . "  and  gave  the  student  a  penny. 
Pennies  could  be  used  to  purchase  items  Ms.  Smith  knew  each 
student  found  reinforcing,  including  free  time,     when  d  student 
made  an  error,  Ms.  Smith  told  the  student  he  was  incorrect,  and 
to  wait  for  her  to  provide  the  answer  if  he  didn't  know  the 
answer. 

Ms.  Smith's  students  could  verbally  imitate  all  of  the 
target  words  consistently.     Thus,  a  verbal  modex  cf  the  target 
word  was  used  as  the  controlling  prompt  throughout  training.  Ms. 
Smith  provided  one  60-trial  session  at  zero  second  delay  and  all 
subseguent  sessions  consisted  of  four-second  delay  trials. 
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Finally,  she  employed  a  criterion  that  specified  individual  and 
group  performance.    This  type  of  criterion  specified  that  each 
student  had  to  achieve  an  individual  criterion  of  one  session  at 
100%  unprompted  correct  responses  when  reinforced  each  time  he 
made  a  correct  response.     When  all  students  had  achieved  the 
individual  criterion,  the  group  criterion  specified  that  all 
students  in  the  group  had  to  perform  at  100%  unprompted  correct 
responses  when  reinforced  on  the  average  of  every  third  correct 
response.     He  adopted  this  type  of  criterion  to  ensure  the 
students  had  learned  the  words  before  conducting  generalization 
training  in  the  community. 

Constant  time  delay  instructional  trials.     Instruction  began 
with  one  session  at  zero  second  delay.     During  this  session,  Ms. 
Smith  provided  the  general  attention  cue  ("Everybody  look") , 
presented  the  word  card  to  an  individual  student,  asked  "What 
word  is  this?",  and  then  immediately  stated  the  correct  response. 
After  the  student  imitated  the  correct  response,  Ms.  Smith 
provided  descriptive  praise  and  a  penny,     she  repeated  this  for 
the  60  trials  that  comprised  the  first  session. 

Beginning  with  the  second  session  and  for  all  subsequent 
instructional  sessions,  Ms.  Smith  used  four  second  constant  time 
delay  trials,  which  were  conducted  in  the  following  manner.  Ms. 
Smith  provided  the  attention  cue,  presented  the  word  card  to  a 
student,  and  asked,  "What  word  is  this?"    She  then  counted  four 
seconds  (e.g.,   "One-one  thousand,  two-one  thousand,"  etc.)  to 
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herself.     If  a  student  responded  within  the  tour  second  interval, 
he  was  reinforced  with  descriptive  praise  and  a  penny,     if  the 
student  did  not  respond  within  four  seconds,  Ms.  Smith  modeled 
the  correct  response,  and  the  student  imitated  her  model  within 
five  seconds.     The  student  was  reinforced  with  descriptive  praise 
and  a  penny.     When  a  student  responded  incorrectly,  he  was  told 
that  the  response  was  incorrect  and  asked  "to  wait  if  you  don't 
know  the  answer."    This  was  followed  by  presenting  an 
instructional  trial  to  another  student  in  the  group.     The  session 
continued  until  each  student  had  received  15  instructional  trials 
(i.e.,  three  trials  on  each  of  the  student's  five  target  v.ords) . 
Ms.  Smith  continued  presenting  four-second  delay  trials  until  all 
students  had  achieved  both  the  individual  and  group  criteria. 
Tgachinq  a  chained  Task  to  a  Group  of  Students  using  a  Constant 
Time  Delay  ProcPriurp 

Select  the  students  and  identify  the  target  skill.  Mr. 
Jones  had  three  students  (Billy,  Ralph,  and  Freddy)  aged  16-18, 
with  severe  mental  retardation  who  were  employed  at  a  local 
business.     Because  the  students  worked  during  the  lunch  hour,  his 
students  needed  to  bring  tneir  lunch  to  the  job  site.  This 
provided  an  opportunity  to  teach  his  students  to  make  a  sandwich. 
Mr.  Jones  wanted  his  students  to  learn  to  use  a  variety  of 
sandwich  materials,  thus  he  decided  to  teach  the  students  to  make 
three  different  sandwiches.     After  he  decided  what  sandwiches  to 
teach  his  students  to  make,  he  developed  task  analyses  for  each 
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sandwich.     The  task  of  making  sandwiches  was  a  difficult  one  for 
his  students,  therefore,  each  step  in  the  task  analyses  consisted 
of  a  small  amount  of  information  to  ensure  that  the  students 
could  learn  in  a  reasonable  amount  of  time. 

Planning  the  small  group  instructional  program.     Because  Mr. 
Jones  wanted  the  students  to  perform  the  behaviors  of  each  task 
analysis  in  sequence,  he  elected  to  use  a  predictable  trial 
presentation;  that  is,  one  in  which  trials  were  always  presented 
in  the  same  order.     To  ensure  that  the  students  remained 
attentive  throughout  the  teaching  sessions,  Mr.  Jones  required 
that  the  students  make  a  choral  response  on  each  step  of  the  task 
analysis.     In  choral  responding  the  teacher  presents  the  task 
request  to  all  students  in  the  group  and  all  students  respond  in 
unison.     Finally,  due  to  the  difficulty  of  the  task,  Mr.  Jones 
decided  to  teach  the  task  as  a  backward  chain.     He  did  so  for  the 
following  reasons.     First,  when  the  task  analyses  for  the  three 
sandwiches  were  completed,  he  found  that  in  order  to  make  each 
step  sufficiently  discrete,  he  would  need  to  teach  approximately 
twenty  to  twenty-five  steps  for  each  sandwich.     He  decided  that 
teaching  this  much  new  information  in  each  session  probably  would 
be  too  difficult  for  his  students  resulting  in  a  high  percentage 
of  errors.     Thus,  teaching  one  step  at  a  time  would  be  easier  for 
his  students  to  learn  and  therefore  was  a  more  reasonable 
approach.     Second,  because  he  was  teaching  this  skill  in  a  group 
instructional  arrangement,  it  would  be  easier  to  collect  data  on 
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one  training  step  as  opposed  to  2  0-25  steps.     Third,  Mr.  Jones 
decided  to  capitalize  on  the  use  of  backward  chaining  by  having 
the  students  practice  each  step  leading  to  the  target  step  during 
each  instructional  trial,  in  the  hope  that  this  practice  would 
facilitate  acquisition  of  future  steps.    The  students  performed 
one  complete  task  analysis  each  day.     When  the  target  step  was 
acquired  by  each  student  in  the  group,  they  began  training  on  the 
next  (i.e.,  second  to  last)  step.     This  continued  until  they  had 
learned  all  stens  in  the  task  analysis.     Mr.  Jones  then  began 
instruction  on  the  next  type  of  sandwich. 

Before  selecting  a  model  cis  ?  controlling  prompt,  Mr.  Jones 
conducted  several  screening  sessions  in  which  he  asked  the 
students  to  perform  individual  steps  of  non-targeted  food 
preparation  skills.     During  these  sessions,  he  assessed  the 
students'  abilities  to  imitate  his  behavior.     The  results  of 
these  screening  sessions  revealed  that  two  of  the  three  students 
could  correctly  imitate  Mr.  Jones'  beha/ior.     However,  the  third 
student  imitated  Mr.  Jones  inconsistently.     As  a  result,  Mr. 
Jones  decided  that  he  would  use  a  model  as  a  controlling  prompt 
for  two  of  the  students  and  a  physical  prompt  for  the  third 
student.     During  instructional  ses-^ions,  instead  of  modeling  the 
behaviors  of  the  sandwich  making  skills  for  the  group  to  imitate, 
Mr.  Jones  used  the  student  who  required  a  physical  prompt  as  the 
model  for  the  other  students.     That  is,  he  provided  a  physical 
prompt  to  the  one  student  who  required  it,  and  the  other  students 
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were  instructed  to  imitate  the  behavior  of  the  student  receiving 
the  physical  prompt. 

Consequences  for  performance  included  the  use  of 
reinforcement  for  correct  responses  and  error  correction  for 
incorrect  responses.    Correct  performance  on  all  training  steps 
was  reinforced  with  descriptive  praise  (e.g.,  "Good,  you  spread 
the  mayonnaise  on  the  bread.").     If  a  student  made  an  error  on  a 
training  step  before  the  prompt,  he  was  told  to  "wait  if  you're 
not  sure  what  to  do,"  and  the  correct  step  was  modeled  for  the 
student.     Following  the  teacher '55  model  of  the  step,  the  student 
imitated  tb*i  teacher's  model.     Errors  on  non-traininr;  steps  were 
Ignored  and  the  teacher  arranged  the  student's  sandwich  materials 
to  facilitate  completion  of  the  next  step. 

Mr.  Jones  elected  to  use  a  group  criterion  to  evaluate  the 
students'  performance  o£  the  sandwich-making  skills.  The 
criterioii  specified  that  the  students  had  to  peiform  for  two 
consecutive  days  at  100%  unprompted  correct  responses  when 
reinforced  for  each  correct  stp.p,  followed  by  one  day  at  100% 
correct  when  reinforced  on  the  average  of  every  third  correct 
response  and  finally  respond  at  100%  unprompted  correct  responses 
when  reinforced  only  at:  the  end  of  the  tasks  (e,g.,  after  25 
steps) . 

Constant  time  delay  instructional  trials.     The  zero-second 
delay  instructional  trials  were  conducted  in  the  following 
sequence.    The  teacher  presented  the  task  direction,  the  student 
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who  required  a  physical  prompt  was  guided  through  all  of  the 
steps  in  the  chain,  and  the  students  imitated  that  student. 
Immediately  following  the  completion  of  the  next  to  the  last 
step,  Mr.  Jones  delivered  the  controlling  prompt  for  the  target 
step.     The  students  imitated  the  behavior  of  the  student  who 
received  the  physical  prompt.     Following  completion  of  the  task 
analysis  the  students  were  reinforced  with  descriptive  praise. 

During  five-second  delay  trials,  the  steps  were  modeled  as 
described  above,     .-^owever,  immediately  following  the  completion 
of  last  non-training  step,  Mr.  Jones  began  counting  to  himself 
(i.e.,  one-one  thousand,  two-one  thousand,  etc.)  before  he 
provided  th3  controlling  prompt.     During  five-second  delay 
trials,  Mr.  Jones  provided  consequences  in  the  following  order. 
First,  he  provided  reinforcement  to  the  students  who  made  an 
unprompted  correct  response.     These  students  received  descriptive 
verbal  praise.     Second,  students  who  made  unprompted  errors,  and 
these  waiting  for  a  prompt,  received  consequences  at  the  same 
time.     The  students  who  made  an  i.^correct  response  were  told  to 
wait  and  receiv  d  a  correction  trial  which  served  as  the 
controlling  prompt  for  the  students  waiting  for  assistance.  Ms. 
smith  recorded  data  on  the  students'  responses  on  a  data  sheet 
for  chained  tasks  after  the  last  student  received  consequences  on 
each  training  step.     Training  proceeded  in  this  sequence  until 
all  students  had  met  the  group  criterion  for  each  sandwich. 
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Insert  Figure  3  about  here 


Pfob^^^tis  Tmplgjnentjnq  Small  Group  Instmrt-.ional  Ar^;,nq?T?n^f 

Implementing  systematic  instruction  in  small  group 
arrangements  occasionally  may  prove  problematic,     some  problems 
are  specific  to  conducting  group  insti-uction  (Collins  et  al.,  in 
press) ,  and  some  are  specific  to  the  use  of  constant  time  delay 
procedures  (Schuster  &  Griffen,   in  press;  snell  &  Cast,  1981; 
Wolery,  Ault,  &  Doyle,  in  press).     Problems  that  might  be 
encountered  when  implementing  group  instruction  may  include  the 
selection  of  students  with  disruptive  behaviors,  those  who  lack 
prerequisite  skills  or  wno  attend  school  infrequently,  the 
identification  of  a  skill  which  is  too  difficult  for  some  group 
members,  and  the  use  of  ineffective  consequences  for  performance, 
solutions  for  these  types  of  problems  can  be  addressed  by 
carefully  assessing  prospective  group  members  prior  to  their 
inclusion  i.i  the  group  and  by  employing  systematic  instructional 
practices  (e.g.,  sneM,   1987;  Wolery,  Bailey,  &  Sugai,  1988). 
Problems  that  might  be  encountered  with  the  use  of  the  constant 
time  delay  procedure  include  a  high  percentage  of  unprompted 
errors  (i.e.,  more  than  25%  of  the  total  amount  of  the  student's 
responses  for  a  session),  a  high  percentage  of  prompted  error-^, 
and  the  failure  to  make  unprompted  responses.     Unprompted  errors 
can  be  managed  by  reminding  many  students  to  wait  if  they  do  not 
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know  the  correct  response,  pro^'iding  negative  consequences  for 
failing  to  wait,  or  by  shortening  the  delay  interval.    For  some 
students  wait  training  may  be  necessary  (Snell  &  cast,  1981)  . 
High  percentages  of  prompted  errors  indicate  the  need  to 
reevaluate  the  controlling  prompt  and  identify  one  that  ensures 
correct  responses.     Students  who  fail  to  make  an  unprompted 
correct  response  often  noed  to  be  taught  that  it  is  okay  to  make 
a  response  if  they  know  it.     Some  students  may  require  a  change 
in  the  way  consequences  are  delivered.     That  is,  the  teacher  may 
want  to  tell  the  student  that  rewards  will  only  be  provided  to 
students  who  respond  before  the  prompt  is  provided  (i.e., 
differential  reinforcement  of  unprompted  and  prompted  correct 
responses) .     This  latter  contingency  should  be  used  only  when  t)  . 
teacher  is  certain  that  the  student  has  acquired  the  target 
behavior,  but  for  some  reason  resists  making  an  unproiinpted 
correct  response. 

summary 

In  summary,  teaching  students  in  small  group  instructional 
arrangements  of  three  to  five  students  with  constant  time  delay 
can  be  a  successful  approach  to  providing  instruction  to  students 
with  a  variety  of  handicapping  conditions.  The  examples  of 
instructional  programs  and  the  data  sheets  that  are  provided  in 
this  paper  are  based  on  actual  instructional  programs  that  have 
been  successfully  implemented  by  teachers.     Thus,  after  some 
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initial  adaptation  by  the  classroom  teacher,  these  programs  can 
be  implemented  successfully  by  most  teachers. 
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Table  1 

Teacher  Decisions  for  small  Group  Instructional  ProaraTT^s 


Component  of  Group  Instruction 


Teacher  Decision 


Select  students 


Prerequisite  skills 


Instructional  trial  sequence 

Student  responses 

Identify  task,  select  stimuli 


Attention  (individual) 
Attention  (group) 
Consequences  for  performance 
Procedure 

Controlling  prompt 


Identify  homogeneous  or 
heterogenous--  students. 

Identify  students  with 
good  attendance,  minimal 
disruptive  behaviors, 
previous  experience  with 
systematic  instruction 
and  delay,  reliable  wait 
response,  attending  . 
behaviors,  work  for  10-20 
minute  sessions. 

Predictable  or 
unpredictable. 

Individual  or  choral. 

Same  task,  same  stimuli; 
different  task,  different 
stimuli;  functional, 
chronologically  age- 
appropriate. 

General  or  specific 
attention  responses. 

Independent,  dependent, 
or  interdependent. 

Correct,  incorrect,  no- 
response  . 

Constant  time  delay. 

Verbal,  mciel,  gesture, 
physical . 


(table  continues) 
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Table  1  (continued) 


Component  of  Group  Instruction 


Teacher  Decision 


Time  delay  interval 


Number  of  zero-second  sessions 


Criterion 


Specify  time  delay 
interval. 

Specify  number  of  zero- 
second  sessions. 

Individual,  group,  or 
both. 
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Figure  Caption 

Figure  1.     Sample  data  sheet  for  a  receptive  language  task 
conducted  in  a  small  group  instructional  arrangement.    This  data 
sheet  uses  Before  and  After  columns  to  record  student  responding 
during  a  group  instructional  session  when  teaching  a  receptive 
task.     Prior  to  the  instructional  session,  the  teacher  would 
complete  the  situational  information  (e.g.,  teacher's  name, 
session  number,  etc.}*     This  would  be  followed  by  placing  an  "x'* 
in  the  attending  column  when  supplemental  reinforcement  for 
attending  will  be  given  to  all  students.    The  delay  interval 
column  will  tell  the  amount  of  time  between  the  task  direction 
and  prompt.     The  Sd  column  is  the  target  object  and  Distractors 
indicate  the  choices  that  the  student  can  select  from.     If  the 
student  responds  correctly  before  the  prompt,  record  a  "•+•"  in  the 
Before  column;  an  incorrect  response  before  the  prompt  is 
recorded  by  placing  a         in  the  Before  column.     If  the  student 
responds  correctly  after  the  prompt  a         is  placed  in  the  After 
column;  if  an  error  is  made  after  the  prompt,  the  teacher  records 
a         in  the  After  column.     If  the  student  makes  no  response 
after  the  prompt,  the  teacher  should  record  "o"  in  the  After 
column.     At^the  end  of  the  session,  each  type  of  response  would 
be  counted  and  the  percentage  calculated. 


i: 


Teacher  _ 
Session  Number 


Date  /  / 


Session  Time 


Tr. 
H 

Ann. 
Cue 

Delay 

Inter* 
val 

Sludcni  name: 
Carrie 

Response 

riudenl  name: 
Jessica 

Response 

Student  name: 
Maria 

Response 

Sd 

Dis^lors 

Bcf 

Aft 

Sd 

Dtstraciors 

Bcf 

Aft 

Sd 

Distractors 

Bef 

Aft 

I 

fork 

cup 

hat 

bowl 

2 

X 

knife 

coat 

bowl 

plate 

3 

fork 

cup 

coat 

plate 

4 

5 

X 

6 

cic 

18 

Total 

Number 

Contct  Bcf 

Correcl  Afl 

Cornel  Bef 

Correct  Afl 

correct  Bef 

ConvctAft 

of  Each  Response 
Type 

Errors  Bcf 

Errors  Afl 

Errors  Bef 

Errors  Afl 

Errors  Bef 

EfrofsAft 

No  Respon 

No  Respon 

Total  Pcrcenl 
of  Each  Response 
Type 

Correet  Bef 

Correcl  Aft 

GiTTect  Bef 

Jorrecl  Af; 

Correct  Bef 

Correct  AA 

Errors  Bcf 

EiTors  Afl 

Errors  Bef 

[  Errors  Aft 

EmxsBef 

Errors  Aft 

No  Respon 

f  No  Respon 

No  Respon 

i   -  ^' 
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Figure  Caption 

IUXS__2.     Sample  data  sheet  for  an  expressive  task  (sight  word 
reading)  conducted  in  a  small  group  instructional  arrangement. 
This  data  sheet  uses  columns  for  each  type  of  response  that  can 
occur  during  the  instructional  session.     The  teacher  begins  by 
recording  the  situational  data  (e.g.,  name,  date,  etc.).  In 
addition,  the  teacher  records  the  name  of  the  stimulus  and  the 
student  who  will  receive  the  trial  in  the  order  they  will  be 
presented.     The  teacher  then  places  an  "x"  in  the  attending  cue 
column  indicating  when  supplemental  reinforcement  for  attending 
during  another  student's  instructional  trial  should  be  provided. 
Also,  the  teacher  records  the  aeiay  interval  to  be  used  on  each 
trial.    When  a  student  responds  during  instruction  the  teacher 
would  place  a  check  in  the  appropriate  "type  of  response"  column. 
After  the  session  the  number  of  checks  from  each  column  would  be 
summed  and  divided  by  the  number  of  trials  to  determine  the 
percentage  of  each  type  of  response  for  each  student. 


I 


Teacher  Date   i'roceuLire 

Stan  Time  ;   Stop  Time        :  Total  Time 

Task:  


TRIAL 

STUDENT 

STIMULUS 

Atm. 
Cue 

Delay 

TVPfi  6P  RESPONSE 

Unpro 
Corr. 

Prom, 
Corr. 

Unpro* 
Error 

Prom. 
EiTOr 

No 
Resp. 

1 

John 

EXIT 

1 

Michael 

PEPSI 

Sabrina 

ENTER 

X 

4 

Cheryl 

TELEPHONE 

Michael 

EMERGENCY 

6 

Sabiina 

HOSPITAL 

7 

Chcrvi 

PUSH 

0 

John 

FIRE 

9 

Sabhna 

PULL 

10 

Chervl 

TELEPHONE 

etc. 

oU 

Michael 

EMERGENCY 

Student: 

Total  Nurr.ber  or  Each  Response  Type 

Percent  ot  Each  Response  Type 

Student: 

Total  Number  ot  Each  Response  P'pe 

Percent  ot  Each  Response  Type 

Student: 

Total  N  umber  ot  Each  Response  Type 

Percent  ot  Each  Response  Type 

Student: 

Total  Number  ot  Each  Response  Type 

Percent  or  Each  Response  Type 
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Figure  Caption 

Figure  3.     Sample  data  sheet  for  chained  task  conducted  in  a 
snail  group  instructional  arrangement.    Although  the  narrative 
describes  teaching  sandwich  makirig  using  backward  chaining,  this 
particular  data  sheet  can  be  used  with  forward  chaining  or  total 
task  presentation.     The  teacher  initially  completes  the 
situational  data  at  the  top  of  the  form  fcllowed  by  recording 
steps  in  the  task  analysis.     The  teacher  then  records  the  delay 
interval  to  be  used  for  the  steps  in  the  task  analysis.     If  us.^ng 
backward  chaining,  in  the  first  session  the  teacher  would  simply 
model  steps  1-24,  record  "0"  in  the  delay  column  for  step  25  and 
provide  Lhe  controlling  prompt  for  that  step.     This  would  be 
followed  by  recording  the  student  response  on  step  25.     If  the 
student  responds  correctly  biifore  a  prompt,  a         is  placed  in 
the  Before  column.     If  the  student  responds  correctly  after  the 
prompt,  a  is  placed  in  the  After  column.     Incorrect  responses 

before  the  prompt  are  recorded  with  a         in  the  Before  column 
and  errors  after  the  prompt  are  recorded  with  a  "-"  in  the  After 
column.     If  the  student  makes  a  no-response  after  the  prompt  is 
delivered,  the  teacher  places  an  "o"  in  the  After  column.     At  the 
end  of  each  session,  the  teacher  adds  up  the  total  number  of  each 
response  type  and  calculates  the  percentage  for  each  student  in 
the  group. 


I 


Tv'acher  Date, 

■Session  Time. 


Steps  in  Task  Analysis 

Delay 
Interv, 

Student  Name: 
BILLY 

Student  Na; 

n  A 1 

KA 

me: 
-PH 

Student  Naj 
PRE 

me: 
jDY 

Before 

After 

Betore 

Alter 

Before 

After 

I .  Bread  irom  cabinet 

2.  Get  meat,  cneese,  mayo 

3.  Knife  from  drawer 

4.  Open  bread  bag 

5.  Remove  2  pieces 

6.  Lav  tlat  on  counter 

7.  Close  bread  bag 

8.  Return  to  cabinet 

9.  Open  mayonnaise 

10.  Dip  knife  in  mayo 

etc. 

25.  Knife  in  sink 

5ummaxy  Data 

Cor- 
rects 

#= 

% 

#« 

% 

#= 

% 

#« 

#= 

% 

#= 

% 

Incor- 
recis 

#= 

% 

% 

#= 

% 

#= 

#= 

% 

#= 

S'o 
Resp. 

#= 

% 

#= 

% 

#= 

% 
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USE  OF  CONSTANT  TIME  DELAY  IN 
SMALL  GROUP  INSTRUCTION:  A  STUDY  OF 
OBSERVATIONAL  AND  INCIDENTAL  LEARNING 


This  mvesii^tion  examined  the  effectiveness  and 
efficiencv  of  consiani  time  delav  in  small  (froup 
insiruciion  Four  secondarv  aj^e  siudrnis  with  mild 
and  moderate  mental  retardation  were  taught  to 
identify  local  and  federal  service  and  government 
ao<i-over'ihe<0'.r'*'  T:*'1:ra!:cr.3  T'K/' 
^.p'^'jijt  nf  iriormaiion  le  irned  when  each  »abicc* 
was  presented  with  two  target  and  six  observa 
tional  stimuli  (same  task.  different  stimuli  condi 
tion)  was  con  pared  to  when  each  student  in  the 
group  was  taught  the  same  eiffht  target  stimuli 
<same  task,  same  stimuli  condition)  The  subjects" 
acquisition  ni  incidental  intormation  presented 
in  the  descriptive  praise  statement  iollowingcor 
rect  responses  to  the  target  stimuli  was  assessed 
V  multiple  probe  flesis?n  at  ross  bfhavior^  was 
used  Thv  results  indicated  that  lai  constant  nme 
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delav  was  effective  across  all  facts,  students,  and 
conditions:  (bj  the  same  task.  difTerent  stimuii  con 
dttion  produced  mote  efficient  learning  than  the 
sametask.  samesihnuli  rendition;  (C)  students 
acquired  more  targe  mformaiio*'  •'^  '^*'rmr  task. 

....     V  VWII«>.»lW  Wl     V/...W.        MklWllM.  (t.441.. 

mff  occurred  in  »hr  ^am^-'*'*''  '^'fffrrnr  ^tn*"''' 
condition  for  all  subjects:  (e)  increased  exposure 
to  other  students  target  information  and  differ 
enital  reinforcement  in  the  probe  conditions 
increased  the  percenugcs  of  correct  observational 
responding  in  the  same  usk.  dtffereni  stimuli  con 
ditions;  and  fhthere  were  no  differences  between 
conditions  in  students  acquisition  ol  incidental 
information  These  findmes  are  discussed  in  terms 
mI  strategies  lor  desij?ning  cttectivc  and  efficient 
^mail  group  instruction 
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Instruction  of  students  with  moderate  and  severe  handicaps  requires  taretul 
analysis  of  the  efficiencv  of  the  strategies  used.  In  recent  vcars,  investigations  have 
•'valuated  the  usr  of  crrorli-ss  learning  procedures  in  classroom  sfttin^N  ( )iic  such 
procedure,  constant  time  delav.  has  been  effective  in  teaching  food  preparation 
to  moderately  delaved  adolescents  (Schuster.  Cast.  VVolerv.  8c  Guiltinan.  1988). 
manual  sign  production  to  adolescents  with  severe  mental  retardation  (Browder. 
Morris.  A:  Snell.  1981).  receptive  identification  of  pictures  and  addition  problems 
to  an  adolescent  with  moderate  mental  retardation  (Johnson.  1977).  and  smht  u<.rd 
r'-admij  to  primarv  age  students  wnh  modt-rntc  developmental  disabilities  i  Vuli. 
( .ast.  .V  Uolerv.  I'.lHKi 

.^rfrfrf Ji  David  L  Coit.  Principal  InvfUuiator.  (.ETS  Project.  Dtparmmt  nj  Special  Education.  51 4  Adrrliold 
Hall.  L  niveruty  of  Ctor^a,  Athm.y  (,A  )mo2 
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Also,  studies  have  compared  the  etficiencv  of  constant  time  delav  to  that  of  other 
response  prompting  procedures  on  measures  such  as  the  number  ot  trials,  errors, 
and  minutes  of  direct  msiructional  time  to  criterion.  It  has  been  shown  to  be  more 
otficient  than  the  svstem  ot  least  prompts  in  teaching  sight  words  to  preschoolers 
with  developmental  delavs  (Dovle,  Wolery.  Cast.  Ault.  Sc  Wilev,  in  press),  grocery 
words  to  primarv  age  students  with  moderate  handicaps  (Cast.  Ault.  Wolery,  Dovle. 
Sc  Belanger.  1988).  and  manual  signs  to  students  with  mode,-at?  to  severe  retarda- 
tion (Bennett.  Cast.  Wolerv.  Sc  Schuster.  1986).  With  these  same  measure.s.  constant 
time  delav  was  at  least  as  etficient  as  progressive  time  delav  (,\ult  et  al..  1988). 

.Another  means  of  increasing  the  efficiency  of  a  procedure  is  to  use  group 
instruction.  This  instructional  arrangement  has  been  successful  in  teaching  stu 
dents  with  moderate  handicaps  a  variety  of  behaviors  (Browder.  Hines.  .VlcCarthv 
He  Fees.  1984:  Fink  8c  Sandall.  1980;  Orelove.  1982).  Recent  evidence  sL  ggests  that 
constant  time  delav  can  be  effective  m  small  group  arrangements  with  develop 
mentallv  delaved  preschoolers  (Alig.  Wolerv.  He  Cast,  in  press:  Schoen  Sc  Sivil.  1 989) 
and  secondary-age  learning  disabled  students  (Wolery.  Alig.  Cast.  Sc  Bovle  Cast. 
in  press).  An  advantage  of  group  instruction  is  the  possibilitv  of  observational 
learning,  including  social  as  well  as  academic  behaviors  (Westling  Ferrell  Se 
•Swenson.  1982). 

'.rrr-.  appropriate  'hn'  f'l'ur?  instructional  research  should  fncus 
♦•tficienfv  of         group  •rr^'ngcrr.-nf'  .More  specifVil'v.  a  log.n.:  i^^c-^s  uf 
research  should  be  on  how  group  instructional  procedures  (turn  taking,  material 
presentation,  attentional  cues,  prompting  strategies,  and  consequent  events)  can 
be  manipulated  to  facilitate  observational  learning.  If  an  instructional  program 
results  in  students"  learning  target  behaviors  in  near  errorless  fashion,  as  well  as 
other  group  members'  target  behaviors,  then  a  trulv  eLficient  strategy  has  been 
identified.  Although  some  students  mav  acquire  new  behaviors  simplv  bv  observ 
ingand  imitating  the  performance  of  others  without  reinforcement  (.MacDonald. 
Dixon.  &:  LeBlanc.  1986).  other  students  mav  require  additional  manipulation  ol 
\ariables  to  ensure  that  observational  learning  occurs  (Browder.  Schoen.  i:  Lentji. 
l'JH7).  A  challenge  to  current  instructional  strategies  research  is  to  identifv  those 
procedural  variables  that  increase  observational  learning  ot  all  group  members. 
In  a  recent  studv.  for  example.  Wolrrv  et  al.  (in  press)  used  different  attending 
cues  to  secur?  students  attention  m  small  )uoup  instruction  Specific  v(•rsu^  ucner.il 
attentional  responses  ^sere  compared  to  determine  il  the  tvpe  ot  altentiorul 
response  required  of  students  would  differentiallv  affect  the  students'  acquisition 
of  target  and  observational  informatic-i  related  to  over  the  counter  medications 
and  local  and  government  agencies.  The  results  showed  that  requiring  specific 
■utentional  rcsp<»nses  facilitated  the  learning  of  other  students'  tarKet  behjMois 
Schoen  and  S,m|  ,1>jh9)  taught  pairs  of  preschoolers  vlt  help  skills.  1,,  iheir 
I'ue.iigatiun,  o,r-  student  i;i  ihe  ds.ui  u-<eise(i  duea  instruction  ot  the  taigcl 
l)ehavior  %%hile  the  second  student  m  the  pair  simpK  observed  instruction.  Results 
indicated  that  observational  learning  occurred  in  this  condition  tor  the  students 
not  directlv  taught. 

Another  index  of  efficiencv  is  the  extent  to  which  incidental,  related,  but  non 
target,  information  is  learned  (Stevenson,  1972).  Such  information  can  be 
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presented  systematically  in  a  number  of  ways,  such  as  being  a  pan  of  the  attend' 
ing  cues,  pan  of  the  prompt  sequences,  and  pan  of  the  feedback  statements.  Recent 
research  has  begun  to  focus  on  this  issue.  For  example,  Alig  et  al.  (in  press)  required 
preschoolers  to  repeat  the  teacher's  speUing  of  a  target  sight  v  jrd  prior  to  reading 
the  word  aloud*  Although  correct  spelling  was  not  specifically  reinforced,  the 
results  showed  that  the  percentage  of  correct  spelling  for  words  taught  with  the 
speciiiw  attending  response  was  greater  than  for  words  taught  with  a  general  attend- 
ing response.  Another  method  for  presenting  the  incidental  information  is  to  select 
information  related  to  the  target  behavior  and  to  use  it  as  a  prompt.  For  exam- 
pie.  Cast,  Doyle,  Wolery,  Ault,  and  Farmer  (in  press)  embedded  incidenul  infor- 
mation in  the  prompt  hierarchy  of  a  system  of  least  prompts  procedure  when 
leaching  students  with  moderate  handicaps  to  read  recipe  sight  words.  This 
resulted  in  students  learning  to  identify  information  related  to  the  recipe  words 
such  as  the  utensil  used  to  perform  the  recipe  word  action.  Another  method  for 
insening  incidental  information  during  instruction  is  to  systematically  deliver  it 
as  pan  of  the  consequent  events  following  correct  performance  of  the  target 
behavior.  Doyle  ct  al.  (in  press)  presented  the  function  of  a  sight  word  in  the 
descriptive  praise  statement  following  correct  responding,  which  resulted  in 
incrr^ses  in  rbe  sMiH*»n?s*  ability  expressively  idcuiify  ihr  functio:4  wiien 
requested  to  do  <o  Hy  tne  inve'ijj^r'^r  In  another  rtudy,  V/oLry  et  al.  {\u  prva^) 
presented  additional  information  about  the  target  (overthe  counter  medications 
and  agencies)  behaviors,  in  the  praise  statements  following  correct  responses  to 
the  urget  stimuli.  Their  study  showed  that  the  students  were  able  to  learn  some 
of  the  incidential  information  for  both  their  target  and  observational  facts  when 
it  was  a  part  of  the  consequent  event  following  correct  responses. 

The  current  investigation  had  three  purposes:  (a)  to  evaluate  the  effectiveness 
of  a  constant  lime  delay  procedure  when  used  in  a  small  group  instructional 
arrangement:  (b)  to  evaluate  the  ex*ent  tc  v/hich  students  iearr*  otner  ^iOup 
uiciijucrs  mformaLiun  througn  observation;  ana  (c)  to  compare  the  acquisition 
of  related  but  nontargeted  information  across  tv  o  instructional  conditions  (i.e., 
same  task.  same  stimuli  and  same-task,  different-stimuli). 

METHODS 

Subjeas  and  Setting 

Four  students  enrolled  in  a  selfcontained  classroom  in  a  rural,  public  high 
school  participated  in  the  studv.  Prerequisite  skills  for  panicipation  included  (a) 
intact  auditory  and  visual  systems  (students  consistently  responded  to  auditory 
aid  visual  stimuli  with  corrective  appliances  when  necessary);  (b)  appropriate 
attending  behaviors  in  a  group  (students  sat  and  made  eye  contact  with  the  teacher 
and  materials  for  20  minutes  within  a  small  group  instructional  arrangement); 
(c)  verbal  imitation  (students  orally  imiuted  a  verbal  model);  and  (d)  waif  response 
(students  could  wait  for  a  teacher-delivered  prompt). 

Terry,  an  18-ycar,  2  monfh  old  female,  was  able  to  follow  simple  instructions 
and  work  with  minimal  supervision  at  a  local  fast  food  restaurant,  telephone  her 
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employer  when  she  had  to  miss  work,  cash  her  pavcheck,  prepare  simple  meals, 
complete  simple  household  chores,  and  shop  tor  groceries  with  a  printed  list.  Her 
full  scale  IQ  score  on  the  Wechsler  Adult  Intelligence  Scale-Revised  tWAlS  R) 
(Wechslcr,  1981)  was  61.  Walt,  a  17  year,  9  month  old  male,  was  also  employed 
at  a  local  fast  food  restaurant.  He  was  able  to  work  with  minimal  supervision,  read 
direction  signs,  count  monev,  and  cash  checks.  He  could  prepare  simple  meals 
at  home  and  was  able  to  plav  age-appropriate  board  games  and  to  participate  in 
other  activities.  Walt  received  a  full  scale  IQ  score  of  55  on  the  Wechsler  Inteili 
gence  Scale  tor  Chi'dren-Revised  (WISC  R)  (Wechsler,  1974).  Jake  was  a  16  vear. 
7'month  old  male  with  an  IQ  score  of  45  on  the  WISC  R.  He  could  socialize  with 
peers  and  take  part  in  a  variety  of  leisure  activities  such  as  board  and  card  games 
He  was  able  to  sweep  and  complete  other  custodial  duties  with  simple  directions, 
work  for  2  hours,  cash  checks,  count  monev.  and  read  direction  signs.  Enn,  a 
17  year,  7  month  old  female,  was  diagnosed  as  having  Down  svndrome.  Her  full 
scale  IQ  score  on  the  WAIS»R  was  56.  She  could  prepare  simple  snacks  with  super 
vision,  groom  herself,  complete  household  chores  surh  as  simple  ironing,  use  the 
telephone,  cross  streets,  locate  basic  food  items  in  the  grocery  store  bv  brand  name, 
*>ocialize  appropriately  with  peers,  and  work  for  1  hour  with  minimal  supervision. 

Instructional  sessions  were  conducted  by  ^hc  '"la?5»'com  tr^cher  :n  'he  yJ^^zciz' 
(5,1m  X  5  2'mj  self  contained  classroom.  All  ,<ubiect.s  wr*^**  «^T^^a  together  a 
u.U  m  X  3.0  m)  table  located  in  the  back  c  ^  r  classroom.  The  instructor  and 
students  were  arranged  so  that  all  stimulus  carus  and  corresponding  responses 
were  visible  and  audible  to  all  group  members.  Students  not  involved  in  the  siudv 
participated  in  regular  classroom  activities  with  the  classroom  assistants. 

Materials  and  Instructional  Format 

A  total  of  32  facts  related  to  the  function  of  local  service  agencies,  tederal  ^er 
vice  agencies,  local  and  federal  governmenis.  and  over-the-counter  medications 
were  selected.  The  classroom  statf  was  given  a  list  ot  information  to  enbure  that 
target  stimuli  were  not  taught  during  classroom  or  communitv-based  instructional 
activities.  The  questions  that  were  asked  of  the  student  (e.g.,  "What  agencv  gives 
you  organized  recreation  activities.^")  were  presented  both  orallv  and  visualK  Each 
(juesrmn  was  printed  in  black  uppercase  and  lowercase  letters  au  dM.O  cm  x 
:)6.0  cmj  cards.  The  incidental  information  for  each  question  was  written  on  the 
back  of  each  card  as  a  cue  to  the  teacher.  The  tangible  reinforcer  selected  for 
the  students  was  monev;  pennies  were  presented  for  correct  responses  and 
deposited  in  each  student's  classroom  bank  account.  Target  stimuli,  incidental 
information,  and  the  order  ot  instruction  are  presented  in  Table  I. 

Expenmer^il  Des  gn 

A  multiple  probe  (Tawnev  Sc  Cast,  1984)  design  across  behaviors,  with  rcintorced 
probe  v.onditions.  was  used  to  evaluate  the  effectiveness  of  the  constant  time  deiav 
procedure-  Differential  reinforcement  of  correct  and  incorrect  responses  on  probe 
trials  increased  the  probability  that  students  would  respond  correctly  dunnt?  the 
probe  condition  and  decreased  the  probability  that  probe  data  were  a  detlaccd 


IXBLE  1 

STUDENTS.  THE  ORIHR  OF  INSTRvK  HON.  IMS(  RMINA^iVf  STIMIJU.  TAR  RESPONSES. 


AN[)  INCU^ENTAl  INFORMATION 


Condilion, 

sel.  student    T.ir^cl  (luc^iion 


S.ime-ldsk.  differeni  siiMuili 


Set  1 

Terry 

Set  1 
Wall 
Set  1 
lake 


Set  1 
Enn 


Inlerridl  Re\e/uje  ^erM(l' 


Whs\  g()\ernrnenl  agency  u)liMis  t.»xt»s^ 
Whdt  ^Kencv  gives  counseling  for  l.iniil> 
prc)[)lenis^  Comprefiensue  C  .ire  ftMiler 

VVh.i!  .i^rru  V  gives  yon  re(  ri'alion  ,u  Ii\  iHt  The  Y.M  C  A 

Whdl  official  IS  he.id  ol  ihr  federal  ^ovefnrnent^    The  President 
What  a^fncy  gi\es  monev  lor  the  pijl)l  < 
sc  ho(»K^ 

What  a^f  ru  \  ht'lps  larniers  and  (leople  \\l»u  art* 
hungf\ ' 

What  a^rni  \  provides  he.iltli  edutatiori 
pro^r.ifus^ 

Ulnl  oflui.il  IS         ol  tfii-  sijte  g()\e-.niu*ni^ 


The  lihn  .itiou  I  rp  irtinent 

Tlu*  Agriculture  [")rp.«rlni*-nl 

The  Health  f^rparlnu  rit 
1  he  Ciovernor 


Sarue-lask.  sarnr-^tnmili 

Set  2  What  agem  y  gives  inlorrn.iiion  aliout 

All  empli)>menl^ 

Slu<)enis        What  agency  gives  tnlorrii  iiion  ahoiil  hfsiness^      Ihe  Better  Busir  ess  Bureau 
What  ageM(  y  gives  nionry  for  enieigent  / 
expenses'' 

What  ageiuy  gives  inlorin.ilior)  ahout  e  du  a- 
tional  rights^ 

What  ageiuy  mails  S()(  i.il  "^ecuiily  (  he- k»  eat  h 
month' 

Wfiat  oftK  mI  helps  n^ake  tl^e  iaws  in  tl  »•  ^.ale'      The  Slate  Repre'en  altvt 
Wfial  .igrruy  improves  working  Cf)ndit'Ofi  f  The  labor  r^eparfn'enl 

What  oflt(  i.il  »s  [lead  of  thf  ( ity  go\ernM»Mii''  lheN\a>or 


Oepl  ol  Emplovmeil  Servues 
Ihe  Better  Busir  ess  Bureau 

Uie  Conunuf>ily  ^(lu>n  SeiMte 

Protection  and  /aK  )c.i(v 

flealth  and  I  lun..in  Servues  Depi 


Int  id(*ntal  inf()rmalu)n 


lawrence  Ciil)l)s  is  the  l^ireilor 

Ihey  refer  you  to  others  for  I>*lp 
They  help  with  exercise  prograrrts 
Ihe  president  is  Ronald  Reagan. 

llu-  dire(  tor  is  William  Beiuu»ll 

llu'  due(  lor  is  Ru  hard  I  yng 

Tht»y  will  give  physu  als 

The  goveinoi  is  Wallace  W'llkinson 


They  set  up  joh  interviews 
Tfiey  will  listen  to  complaints 

llu»y  (irul  eruffgency  homes 

Ihey  hel[)  vvtlh  guardianship 

Tlu»  director  is  Dr  C^tis  Bowen 
Our  representative  is  )oe  Barrows 
The  director  is  William  Brcxk 
Ihe  mayor  in  )ames  Mas(H> 

(i  I iiuiniicii) 


TABU  1 

Condition, 

set.  siuden! 

T»irgel  que<»lion 

Targel  respon*^,' 

Iru  idenlal  information 

Same  Idsk,  diffrrenl-stinujii 

Set  3 

VVIiat  drug  will  help  indigestion? 

Antac  id 

Milk  of  NU)gru'Sia  is  an  aniat  id 

Terry 

What  drug  will  help  itching  of  dandruf  ? 

Coal  tar  shampoo 

Tegrin  is  a  coal  lar  shampoo 

Set  3 

What  drug  will  help  itching  of  poiscm  ivyf 

Calamine 

Caladryl  has  ( alamine. 

Walt 

What  drug  will  help  coughing? 

Suppressants 

Penussin  IS  a  cough  suppressant 

Set  3 

V\hat  drug  will  stop  nas. il  congeslionf' 

Decongpstanis 

Afrin  IS  a  decongestant. 

lake 

Uliai  drug  will  heal  acn*»  or  pimples? 

Benzoyl  peroxules 

Oxy  10  has  benzoyl  peroxule 

Oel  J 

Whal  drug  will  reduce  underarm  welne..  and 

Erin 

hat  leria? 

Anliperspiranl'- 

Ban  is  an  antiperspirant 

What  drijR  will  Mop  pau^  and  levers? 

Aspirin 

Bayer  is  an  aspirin. 

Same  task,  sanu*-stirnuli 

Set  4 

What  drug  will  lieal  bal)ies'  diaper  rash' 

Zinc  oxide 

Desitin  has  zinc  oxide. 

All 

What  drug  will  heal  a  sore  throat? 

Ben/ocaine 

Chloraseptic  has  benzocainc* 

Students 

What  drug  will  heal  cuts  scrapes,  and  :)u;ns? 

Anhbiotic  hydrocorlisone 

Corlaid  has  hydrocorlisone 

Whal  drug  kills  dnd  stop^  the  spreading  of 

germs? 

Andseptics 

Isopropyl  akohol  is  an  antiseplic 

Wlial  drug  stops  allergit»s' 

Antibisnmines. 

Dimetane  is  an  anlihislimine. 

Whal  drug  slows  l)realfinig  and  the  heart' 

r^epressar.is 

Barbiturates  are  depressants 

What  drug  will  help  in  (.is<»  of  poiM)rur  g? 

Ai  rivaled  ch.u  0,1 

Charcoddte  has  activated  iliartihi 

What  (Jrug  will  remove  u.uls? 

Salic ylt(  ac  id 

Off  ( /y  has  salu  ylic  ac  id 
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representation  ol  students   abilities.  In  addition,  reinforcement  of  correct 
responses  minimned  the  differences  between  tfie  probe  and  constant  time  delav 
in?tr-j-Monal  conditions,  tfierebv  permitting  one  to  attribute  cfi.  nges  in  perform- 
unce  to  tfie  time  delav  procedure  alone.  Each  of  the  4  students  wai  laught  two 
tacts  (sarr.c  tasl..  different-stimuli  condition)  or  eight  facts  (samc  ia.-sk.  san-<e-st;TTiu!i 
condition)  across  four  instructional  sets  of  facts.  Experimental  conditions  were 
implemented  -n  ihe  folh.wmg  stquence:  probe  all  32  target  facts:  teach  two  dif. 
ferent  stimuli  to  each  member  of  the  group:  probe  all  32  target  facts:  teach  eight 
identical  target  stimuli  lo  all  members  in  the  group;  probe  the  32  target  facts: 
lepeat  this  sequence  until  all  target  facts  have  been  learned.  The  alternation  of 
the  two  txpr-     'ental  conditions  (same-task,  same-stimuli  and  samo  task.  different- 
stimuli)  across  v.ie    i  of  target  information  permitted  a  simple  coPipanson  of 
t-ach.  relative  to  the  amount  ol  information  learned.  This  design  red;.«ced  the 
possibility  of  multiple  treatment  interference  bv  separating  the  :>o  instruccional 
conditions  in  time.  If.  for  example,  the  parallel  treatments  design  (Cast  Sc  Wo.erv 
1988)  had  been  used,  students  would  have  been  IcP.ning  16  rather  than  8  stmiuli' 
during  the  same  iime  period.  This  might  h.vc  .loweJ       .ate  of  acquisition: 
therefore,  a  ilow  ;-.ltcrnation  of  conditions  w:.s  -ppropriaie.  As  with  a.iy  staggfcti 
comparison  desi^'n.  there  was  the  potential  for  sequential  confounding  Sinre  all 
students  were  taught  in  the  same  small  group  ii  was  not  possible  to  counterbalance 
the-  order  ol  the  introduction  of  the  two  conuuions  across  students. 


I'rccedures 

(,rnnni  procedures.  Each  .session  in  probe  and  instructional  conditions  consisted 
of  3,.  trials  with  a  maximum  length  o*  20  minutes.  Probe  sessions  were  conducted 
111  a  one-to-one  arrangemc.it  The  small  group  instructional  ses-iions  occurred  uhen 
-it  leaM  :i..f  the  I  students  were  present.  Individual  ti  !^l.-.  v.ei  e  presented  to  ead' 
student.  Following  each  probt-  condition,  students  were  taught  target.-d  facts  usinc 
a  constant  time  delav  (CTD)  procedure.  The  32  facts  were  divided  into  four  sets 
of  eight  facts  each.  In  order  tr  assess  students"  observational  learning  during  small 
k-roiip  instruction,  tun  ms-ructional  conditions  vscre  ai.crnatfd  across  the  four 
sfts  of  target  facts.  In  the  same-task,  same-.stimuli  conditio.!,  all  -1  studrnts  were 
tajght  the  same  eight  f?.cts:  one  trial  on  racji  of  the  eight  facts  each  se«sion  In 
the  same-task,  dif.^ereni-stimuli  condtiion.  each  student  was  randomlv  assigned 
two  targe:  fscts:  the  remaining  six  facts  were  measures  of  observational  learning 
that  were  assessed  m  probe  conditions.  Under  this  condition,  students  had  four 
trials  on  each  of  their  two  target  facts  each  session  and  no  trials  on  the  observa- 
tional  learninK  .'3cts.  During  instruction,  students  did  not  receive  more  than  two 
consecutive  ti-,  ns.  and  no  facts  were  presented  on  more  than  two  successive  tru  is 
A  general  group  attending  cue  (e.g..  "Everybodv.  look.")  was  presented  prior  to 
earn  trial.  On  ihe  average  of  every  th'rd  trial,  students  who  were  making  eye  con- 
tact with  the  teacher  received  descriptive  praise  and  a  pennv.  All  studenti  were 
required  to  'ook  toward  the  stimulus  prior  to  presentation  of  the  target  question 
(e.g..    What  elecii'd  official  is  head  of  the  fed-ral  government?-).  All  correct 
responding  ^'uring  probe  and  instructional  conditions  resulted  in  the  delivery 
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of  dcscnptivr  praise,  confirmation  of  the  correct  response  (e.j.,  'That's  right,  the 
president  is  head  oi  the  federal  government.*'),  and  a  penny.  During  instruction, 
incidental  information  was  pi  ^sented  immediately  after  the  praise  statement  (e.g., 
"Ronald  Reagan  is  the  president. The  criterion  was  100%  correct  responding 
all  members  in  the  group  on  their  targetec'  facts  for  one  session  when  rein- 
iorced  on  a  continuous  reinforcement  (CRF)  schedule,  followed  by  100%  correct 
<?roup  responding  for  two  consecutive  sessions  when  reinforced  on  an  average 
ot  every  ihird  correct  response  (VR3)  before  moving  to  the  probe  condition. 

Incidt.aal  Information  Test  Procedures.  Students  were  tested  on  their  acquisition 
of  information  related  to  each  of  the  32  facts,  as  shown  in  Table  1.  The  tests 
included  (a)  orally  giying  the  fact  when  presented  with  the  incidental  informa 
tion  in  a  question  format  (e.g.,  the  student  savs  "Y.M.C.A.''  when  asked,  "What 
agency  helps  with  exercise  programs^");  and  (b)  orrilly  providing  the  incidental 
•nformation  wh"**  presented  with  the  target  fact  in  a  question  format  (e.g.,  thj 
•  tudent  savs,  "Exercise  programs"  when  asked  "What  else  does  the  Y.M.CA.  do?"). 
This  information  was  assessed  individually  prior  to  Probe  1,  following  each  instruc 
tional  ronHuion.  ;^iirj  a'lrr  tn#.  fma!  pr  be,  by  one  of  the  *nvtst;ga:oro.  Lach  l^^. 
was  tested  nr  It.-^st  twice  m  er.rh  :«^cr^.,m*fnt  ^  nrrczi  r^^p'^n'^e!:  were  rjinforceu 
on  a  CRF  schedule  ana  all  incorrect  respr  ^^ses  were  ignored. 

Probe  Procedures.  Prior  to  beginning  instruction,  each  subject  received  a  mini 
mum  of  three  individual  probe  sessions  on  all  32  facts.  A  probe  condition  was 
repeated  after  the  stud^rnts  mei  criterion  on  each  of  the  four  instructional  sets 
The  purpose  of  the  probe  condition  was  to  (a)  establish  preinstruction  perform 
anct  levels,  (b)  assess  maintenance  of  previously  taught  tacts,  and  (c)  evaluate  obser 
vaiional  learning,  iiach  trial  consisted  of  the  instructor  placing  the  stimulus  card 
on  the  I  able  in  from  oi  ihc  student,  presenting  tne  attending  cue  ("S,  look  hcie  ). 
scLuriiig  the  student  s  attention,  asking  the  target  question,  and  allowing  tne  stu 
utnt  4  seconds  to  respond.  All  correct  responses  were  followed  bv  the  delivery 
of  descriptive  praise  and  a  penny.  All  incorrect  responses  :  ignored,  followed 
bv  the  teacher  waiting    3  lo  5  scc  mteririal  interval 

Constant  Time  Delay  (CTD)  Procedure.  Each  r^*  ^he  four  sets  of  facts  was  taught 
wi:h  a  0'  to  4-sec  constant  time  delay  procedure.  Ail  instruction  occurred  in  a  small 
group  arrangement.  The  controlling  prompt  lor  a'/  students  was  t>.e  teacher  stating 
the  answer  to  the  question.  Thv  initial  session  of  each  instructional  condition  used 
a  U  see  dcla"  The  instructor  provided  the  attending  cue,  ensured  the  attending 
response  oresented  the  task  question  (e.g.,  "What  elected  official  is  head  of  tht- 
state  goveinment/").  and  immediately  delivered  the  controlling  prompt  (e.^..  "The 
"[overnor.").  If  '.he  student  correctly  repeated  the  answer  to  the  C|UC5iion,  th-'  teacher 
provided  descriptive  verbal  praise  ("Good,  the  governor  is  head  of  the  suts  govern- 
ment the  incidental  information  (e.g..  "The  governor  of  Kentucky  is  Wallace 
Wilkinson.**),  ar;d  a  penny.  Aftrr  one  session  at  the  O  sec  delay,  all  subsequent  ses- 
sions \^ere  conducted  at  a  4-sec  delay  (i.e.,  the  teacher  waited  4  seconds  brtween 
the  tine  she  pn^sentcd  the  question  and  delivered  the  controlling  prompt).  Cor 
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reel  responses  before  (unprompted  corrects)  and  after  (prompted  corrects)  the 
controlling  prompt  resulted  in  descriptive  verbal  praise,  presentation  ot  inciden- 
tal information,  and  the  deliverv  of  a  pennv.  Errors  occurring  before  the  model 
(unprompted  incorrects)  resulted  in  a  mild  verbal  reprimand  and  an  instruction 
to  wait  for  the  prompt  (e.g..  "No,  wait.").  If  the  subject  emitted  an  error  following 
dehver\'  of  the  prompt  (prompted  incorrect)  or  made  no  response  within  5  seconds 
alter  the  teacher  s  model,  the  instructor  removed  the  target  stimulus,  waued  the 
intertrial  interval,  and  initiated  the  next  trial.  Onlv  unprompted  corrects  counted 
toward  criterion.  Students  moved  to  the  next  probe  condition  when  all  four 
reached  criterion  on  their  target  facts. 

Revu^K  fnals.  Beginnin^i  wuh  mstruction  on  the  second  set  of  target  tacts,  each 
student  received  two  dailv  review  trials  on  previouslv  learned  tacts.  The  procedure 
tor  conducting  review  trials  was  identical  to  that  used  in  the  probe  condition  with 
the  exception  that  (aj  each  correct  response  \Nas  fc)llov\ed  bv  the  presentation  ul 
*hr  jnirrlcHta'  information  and  Jbi  a!!  imor^*:^'  reipf^nses  '.''ere  t'.^M'^-.ed  ir. 
err^r  ,.(ni  Jct.^jrj  procedure  (f*p«;?tmfT  t\\  i  rnilfi  >-^rb-''  r^^p^'i^v^d  zvA  ?  *  nrnl 
model  ol  the  tcjrrect  responses. 

Reliability 

Deptndenl  Measure  ReUabilit\  Estimates  Rcliabiluv  observations  were  conducted 
hv  a  research  associate  twite  weeklv  and  at  least  once  during  each  experimental 
»  ondition  on  student  responses  to  both  the  attending  cue  and  task  direction  on 
each  trial.  A  point-bv  poini  method  (number  of  atjreements  divided  b\  num- 
ber :)l  pf^rcements  plus  disat^reemenis  multiplied  h\  was  used  kj  talcu'aie 
reaabiliiv. 

I'uxeaural  HtLiabdit\  EslimuUy  I'lic  irisiruLlur  s  lideliiv  VMih  the  procedures  across 
both  probe  and  small  group  instructional  conditions  also  was  assessed  :Billingsle\. 
White.  8c  Munson.  1980).  These  meas^rres  included  recorc^ing  total  session  length, 
presenting  the  correct  task  card,  delivering  the  attending  cue.  securing  an  attend 
ina  response  from  all  students,  presenting  the  task  question,  waiting  the  specified 
prompt  dflav  n.:erval.  delivering  the  appropriate  consequent  event,  and  waiting 
ihe  specified  intertrial  interval.  The  instructor's  behavior  was  observed  and  com 
pared  to  a  description  iA  the  experimental  procedures.  Because  a  stopwatch  was 
tfiought  to  Le  cumbersome,  the  teacher's  waiung  the  delav  interval  was  svnchro- 
nized  with  that  of  the  reliabilitv  observer  through  repeated  practice  prior  to  begin- 
ning the  investigation.  As  a  result  of  the  practice  sessions,  some  l-sec  variation 
was  likelv.  Procedural  reliabilitv  estimates  were  calculated  bv  dividing  the  number 
ot  actual  instructor  behaviors  bv  the  number  ot  planned  behaviors  and  multipK- 
ing  bv  100.  Estimates  were  calculated  at  least  once  for  each  condition,  on  each 
of  the  above  behaviors,  for  each  student  in  the  group. 
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RESULTS 

Reliability 

The  mean  percentage  of  agreement  on  student  responding  during  probr  condi- 
tions 100%  across  all  students  and  99.8%  (range«95.8%  to  100%)  during 
instructional  conditions.  In  the  probe  conditions,  the  mean  percentage  of  agree 
ment  on  procedural  reliabilitv  was  100%  un  all  behaviors  except  delivcrv  ot  the 
correct  consequent  event  (mean  =99.8%.  range  « 99.5%  to  100%),  In  the  CTD  con- 
ditions, the  mean  percentage  ot  agreement  was  100%  on  all  variables  except  pres 
cntation  ot  the  correct  task  card  (mean  » 99.6%.  range -96.9%  to  100%),  waiting 
!fic  4'svc  prompt  delav  interval  (mean  =  99.6%.  range » 96.9%  to  100%).  and 
delivcrinc;  the  correct  consequent  event  (mean  =  99.6%,  range  «  96.9%  to  100%  ). 

Effectiveness  and  Efficiency 

Mic  mean  percentage  ol  correct  rospoiises  (unprompted  and  prompted)  loi 
all  4  students  across  experimental  (ondi'ions  is  presented  in  Figure  1  Vviur  to 
instruction,  the  percentage  ol  correct  respon;.v...  aii  3*J  facts  was  zero  across  uil 
(;r!)l)c  ( onoitions  lor  facli  student  in  tl^e  nmup.  IntrtKluction  of  the  constanl  limi* 
(lejjx  |ji»iceclure  across  set.s  or  lacis  resulted  in  criterion  level  responding  on  all 
taruci  la-  ts  tor  all  students.  No  moditkaiions  to  the  CTl)  strategy  were  necessar\ . 
( Titcrion  level  responding  on  all  target  tacts  tor  all  students  was  maintained  across 
prol)e  conditions,  tach  student  uas  taught  a  total  of  tour  target  tacts  in  the 
same  task,  different-stimuli  c<.nditions  and  16  faci.s  in  the  same- task,  same  stirnuli 
( onditioriN. 

.Although  students  learned  their  target  facts  in  each  of  the  instructional  rondi 
lions,  the  same-task,  same-stimuli  conditions  in  which  st'jdents  were  directiv  taught 
^  igm  iuc  i.'j  fjcT  Ticl  I  cquiied  a  loial T/  H  instruciional  ti  ials  to  criterion  coinpj^rr;; 
i*'  ilu  saii.i:  task,  ditici cni  stiriiLiii  coiidiiiuns,  in  wliici)  students  were  laugh:  iv.d 
tacts  |)er  set.  uhich  required  !M)4  trials.  Similarlv.  the  amount  of  direct  instruc- 
tional tjme  tor  the  same-task,  samc-stimuli  conditions  required  more  than  7  hours 
(*t  direct  instruction  compared  to  2  hours  and  27  minutes  for  the  same-task. 
(littrr(*ni  stimuli  conditions.  .Xtquisition  ol  target  tjds  v\as  accomplished  in  a  near 
errorless  tashi-in  tor  all  students  <mean  =  2.9%,  range  =  0%  to  7.5%).  Analvsis  ol 
errors  l)v  condition  showed  a  slightlv  higher  percentage  ot  errors  tor  the  same 
task,  same-stimuli  condition  (mean  =3.8%.  range  «0%  to  7.5%)  compared  to  learn- 
ing under  the  same»task»  different-stimuli  condition  (mean  «  1.3%.  range  =  0%  to 
1  Table  2.  v\hich  summarizes  all  efficiencv  measures  across  sets  ot  tacts  b\ 
condititm.  shows  a  ('rcrease  in  the  number  of  trials  and  errors,  percentage  ot 
errors,  and  instructional  time  across  the  two  introductions  of  'he  same  condition. 

Observational  Learning 

In  the  same  task,  different-stimuli  condition,  acquisition  of  other  students'  target 
facts  occurred.  A  summary  of  the  mean  percentage  of  correct  responding  to  all 
observational  stimuli  for  students  across  sets  of  facts  and  assessment  times  is 
presented  in  Table  3.  During  Probe  1,  the  percentage  of  correct  respondii.g  to 
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Figure  1.  The  mean  percentages  of  unprompted  and  prompted  correct 
responses  using  a  constant  time  delay  procedure  for  the  group. 
Closed  triangles  indicate  unprompted  correct  responses,  and  open 
circles  indicate  prompted  corrects.  The  target  facts  in  Sets  1  and  3 
were  taught  in  the  same-task,  different-stimuli  condition  dr.d  target 
facts  from  Sets  2  and  4  were  taught  in  the  same-task,  same-stimuli 
condition. 


all  IL'  r)hsprvatirnal  stimuli  (six  per  Set  1  and  Set  :U  ^^as  zero  lor  all  students. 
Some  observatiot.al  learninv,  simultaneously  occurred  as  students  were  learning 
their  two  target  facts;  however,  performance  improved  with  repeated  exposure. 
•An  exposure  was  defined  as  hearing  the  correct  response  to  other  students'  facts. 
An  exposure  included  a  correct  response  (a)  emitted  bv  a  student  during  instruc- 
tion or  on  a  review  trial,  (b)  delivered  bv  the  teacher  when  students  waited  for 
the  prompt,  and  (c)  modeled  bv  the  teacher  as  part  of  the  error  correction  pro- 
cedure on  a  review  trial.  Figure  2  shows  how  repeated  exposure  to  Set  1  and  Set 
:i  observational  facts  improved  students"  performance.  In  that  correct  responses 
to  observational  qu-stions  were  reinforced  during  the  probe  condition,  one 
cannot  attribute  the  improvement  to  repeated  exposure  alone.  The  extent  to 
which  students  learned  the  observational  facts  without  reinforcement  is  reflected 
in  the  -to  criterion-  data  presented  in  Table  3  (mean  ^  43.7%.  range  =  16.7%  to 
66.7%). 
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TABLE  2 

SUMMARY  OF  EFFICIENCY  MEASURES  ACROSS  STUDENTS 
AND  INSTRUCTIONAL  CONDITIONS  TO  CRITERION 


Set 

Number 

Number 

Number 

Percentage 

Direa 

condition 

of  target 

of 

of 

OT 

ir»ctrii.'^i/^n^j| 

msir  uciiuncJi 

tans 

trials 

errors 

errors 

time  (mm) 

Summary 

by  Set 

JntAl 

3 

1.7% 

Same-task. 

2  Mean 

42 

.75 

1.7% 

83 

difrerent* 

Range 

1 6-56 

0-3 

U 70  — D.J  h 

p  1 1 '  1  1  U  1 ' 

Set  2 

Total 

12Q 

15 

4.5% 

Same-task. 

6  Mean 

82 

3.75 

4.5% 

278 

same- 

Range 

24-176 

0-^6 

0%-7  5% 

c* .  m  till 

Set  3 

Total 

136 

1 

7% 

Same-ta<ik. 

2  /lea'" 

.25 

OH 

diherent- 

Range 

16-S6 

0-1 

0  1 

stimuli 

Set  4 

Total 

216 

6 

2.7% 

Same-task. 

8  Mean 

54 

1.5 

2.7% 

176 

same- 

Range 

24-104 

0%-3.8% 

stimuli 

Summary  bv 

Conditions 

'.eo  1.  3 

Total 

304 

4 

1.3% 

s,im'»-tdsk. 

4  Mean 

5 

1  3°/.. 

14:- 

(jirterenf- 

Range 

l6--ro 

0-3 

0%-6  J7u 

stimuli 

bets  2.  4 

Total 

544 

21 

3.8% 

Same-task. 

16  Mean 

6fl 

2.6 

3  8% 

4S4 

same- 

Range 

24-1 76 

0-b 

0%-7.5% 

stimult 

Incidental  Learning 

rhe  mean  percentage  ni  correct  responses  lo  incidental  information  tor  both 
target  and  observational  tacts  is  presented  m  Table  4.  Students  performed  better 
ivhcn  the  incidental  intormaiion  was  presented  in  a  question  format  and  thov  had 
to  answer  with  the  tact  (  la&k  A)  than  when  they  were  presented  with  the  tact  and 
had  to  answer  with  the  incidental  information  (Task  B).  This  was  consistent  across 
all  4  students.  Although  students  learned  more  incidental  information  for  target 
facts,  thev  did  acquire  some  incidental  information  for  observational  facts,  as 
shown  in  Table  4.  No  difference  existed  in  the  total  amount  ot  incidental  intor 
mation  learned  under  the  same-task,  same-stimuli  (mean  *  74.4%,  range  »  25%  to 
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Figure  2.  The  mean  perceritjgos  of  corred  c  hs.^rvjtiondl  res()onses  when  medsurecl  to  crilerion,  through  criterion, 
and  in  the  final  probe  ( ondilion  for  ih  ^  group.  Closet]  (  ire  les  indicate  correc  t  observational  responses  from 
Set  1  target  facts  in  the  first  same  task,  differenl-sliniuli  in 4r»ietional  condition  and  open  triangles  indicate 
correct  observational  res()onses  on  Se?  3  target  facts  from  hi  sec  ond  same-task,  difft  rent-stiniuli  condition. 
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TABLE  3 

NUMMARY  OF  OBSERVATIONAL  LEArNiNC  FOR  THE  SAME-TASK, 
DIFFERENT-STIMULI  CONDITIONS  aCROSS  SETS  AND  TIMES 


Set 

Probe  1 

To  criterion 

ThrouRh  criterion 

Final  probe 

Set  1 

Mpan 
Range 

lfa,7''/o-66.7% 

')5  5" 

()%-77.6% 

95  8°.., 

87.5%- 100% 

Set  3 

Mean 
Range 

0% 
n%-0".;. 

37,5% 

16  7%-50% 

76.3% 

55  5%-lOO% 

88.5°/,, 

66.7°-..-100'»-. 

Total 

Sets  1  &  3 

Mean 
Range 

0% 

n"/n-o  ... 

43.7% 

16.7%-66.7".. 

65.9% 
()■■„- 100% 

92.1% 

66.7"...- lOO-^'., 

^ARI  r  4 

SUMMARY  OF  INCIDENTAL  LEARNINC  FOR  BOTH  TARGET 
AND  OBSERVATIONAL  FACTS  BY  TASK 


Condition 

Incidental 

iniormaticn 

Set 

Task  A' 
Task  B' 

Target 
(acts 

Observational 
facts 

Mean 

Range 

\'iean 

Range 

b.im*>-tflsk,  dit[erpni-<.fimuii 
B 

M7.5" 

5u"/o-lUu% 

'0  fl 

bU% 

oO  7  :      i  V  . 
lov/u-^i  J.j''o 

bet  3 

A 

R 

U)07u 

50%- 100". 

H3.3% 
iQ  3".. 

B3.3"/..-83  3".. 

Total 

Sets  1  &  3 

A 

B 

93.7% 
81.2^. 

50%- 100% 
50%- 100% 

77.3"/.. 
54.  r... 

6  6 . 7  "o  -  8  3  3  '''u 
16.7%-.8  3.3 

bame-rask,  <iame-stimuli 
Set  2  A 
B 

75% 

75%-lUt)'v.. 
50%- 100°.. 

Not  applicable 

Set  4 

A 

L 

87  5^ 
50% 

75%-100'^.. 
25%-75% 

\oi  applicable 

Total 

Sets  2  &  4 

A 
B 

85.9% 
62.5% 

75%-100% 
75%«100% 

Not  applicable 

•Task  A— oral  labelmR  or  the  target  response  when  presented  with  the  incidental  information. 
^'Task  B— oral  labeling  ot  the  incidental  information  when  presented  with  the  target  response. 
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100^)  compared  to  the  same-task,  differeni  stimuh  conditions  (mean  =  Tfi.T'r . 
range  =  :i3.9%  to  lOO^r ). 


DISCUSSION 

This  mvestij?ation  taught  facts  related  to  the  fun^tlon  of  .ocal  and  federal  ser- 
vice agencies,  local  and  federal  governments,  and.  over  thc  countcr  medications 
m  a  small  i^oup  instructional  arrangement  using  a  constant  time  delav  procedure. 
From  this  studv  five  results  arc  apparent.  First,  the  constant  time  delav  procedure 
was  reliably  implemented  in  a  small  group  instructional  arrangement.  The  mean 
procedural  reliability  estimates  were  above  95^.  Second,  the  constant  time  delav 
procedure  was  an  effective  s:raieg>-  in  leaching  all  students  all  largeted  facts.  This 
replicates  earlier  findings  with  preschool  students  (Alig  ci  al..  in  press)  and  sec- 
ondary students  with  learning  disabilities  (VVolerv  et  al..  in  press).  In  addition. 
It  extends  to  small  group  instructional  arrangements  previous  research  demon- 
strating the  effectiveness  ot  constant  time  delay  procedures  in  one-to-one  instruc- 
tional arrangements  (A.ult  ctal..  1988:  ^ovleet  al..  in  press;  Cast  ct  al..  1988).  Third, 
a"  rVjdcnts  learned  some  information  through  observation  during  the  same-task, 
ditfereni  stimulus  condition,  but  no  stuaent  learned  ,\\\  cign^  tacts  auflnbr  i-^iiial 
instruction.  However,  through  expusuu-  lo  tne  words  during  leview  iriais  and  rein- 
forced probes.  2  students  were  able  to  learn  all  eight  responses.  .An  analysis  of 
observational  learning  showed  that  no  student  had  a  preference  tor  another 
student's  set  ot  facts.  The  analysis  did  show  that  with  repeated  exposure  and  dif- 
ferential reinforcement,  students  consistently  improved  their  performance  on 
observational  stimuli.  More  specifically,  the  mean  number  ot  facts  learned  through 
observation  .it  the  point  students  reached  their  individual  criterion  was  LVH 
(range  =  I  to  compared  to  \:2  (range  «0  to  ri)  at  the  group  criterion,  and  .")..') 
orange  =  \  ro  h\  during  the  final  probe  condition.  Upon  comparison  ot  the  tirial 
probe  data,  students  learned  fewer  tacts  under  the  same-task,  different  stimuli  con- 
dition (mean  =  I  .*).  range  =  1 4  to  I  h)  than  thev  did  under  the  same  task,  saiue-siimuli 
condition  nnean  =  It)). 

Fourth,  although  students  learned  more  facts  under  the  saine-task.  !»anic-siMnuli 
'  j)n(iirM)n.  rhi-  same  task,  ditfi'icni  sliiiiuli  tondiiion  was  lUtUt'  i-tti(  u'lit  in  frrnis 
ot  trials,  direct  instructional  time,  and  errors  to  criterion.  The  decision  as  lo  whuh 
condition  a  teacher  might  select  should  take  into  consideration  the  importance 
ot  the  information  l)cing  taught  and  the  effects  errors  have  prcMou^U  had  on 
Mudenis'  behavior.  If  the  behaviors  to  be  taught  are  important  to  all  Mvoiip  luein- 
l)crs.  It  fs  recoininended  that  all  information  be  targeted  for  direct  insfriution 
tor  all  students  in  the  group  rather  than  reKing  on  observational  learninu.  It  is 
also  recommended  that  neu  sets  of  tacts  be  introduced  to  students  as  ihe\  reacli 
rlieir  individual  niierion.  In  ilie  present  siudv.  students  received  oxerleammt; 
trials  on  their  set  of  facts  until  all  students  re:»ched  criterion.  The  group  cr  iteri  >n 
was  used  to  facilitate  observational  learning  and  to  simplify  the  procedures  tor 
the  instructor.  It  permitted  students  the  opportunitv  to  tocus  on  other  students 
tacts  after  the\  learned  their  own.  and  it  prevented  die  teacher  from  luMnu  dit 
tereni  students  under  different  conditions  (e.g..  O-sec  delav.  i  sec  dela\  (  RF.  }  sec 
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deiav  VR3)  during  the  same  instructional  session.  Although  procedural,*  more 
complex  tor  the  teacher,  allowing  students  to  move  at  their  own  pace  mav  be  more 
efficient  in  terms  ot  the  amount  ot  intormation  that  can  be  taught  during  a  set 
time  period  (Wolery.  Ault.  Cast.  Dovle.  8c  Mills,  in  press).  Fifth,  students  learned 
incidental  information  that  was  presented  by  the  teacher  in  the  verbal  praise  state- 
ments following  correct  responses  to  the  target  task,  although  th?re  were  no 
programmed  consequences  for  performance.  Based  on  these  data  and  those  of 
previous  investigations  (Alig  ct  .il..  in  press:  Dovle  ct  al..  in  press:  Wok-rv  c-t  al 
in  press)  it  is  recommended  that  teachers  add  information  related  to  the  target 
task  to  their  verbal  praise  statements  following  correct  responding  \n  their 
students.  The  acquisition  of  such  information  adds  to  the  efficiency  of  instruction 
In  summary,  the  constant  time  delav  procedure  was  effective  in  teaching  students 
with  moderate  mental  retardation  in  a  small  group      tructional  arrangement 
In  addition  to  learning  their  target  tacts,  students  also  learned  other  students  target 
facts  through  observation.  Incidental  information  about  these  tacts  was  also  learned 
l)v  bfing  embedded  n  the  consequent  event  following  correct  responding.  Future- 
research  should  address  variables  that  might  improve  the  effectiveness  and  effi 
Liencv  ul  small  group  instrurf  mn  specifically,  investigators  n^-cd  to  focus  on  ihi- 
use  of  -.uruiui  tvpes  .,f  stimulus  and  response  prompting  strategies,  the  r.-'-c's 
of  hom.-^r.cc/js  and  hctcrcgcneou.  g.-oupiun.  -ud  stra^eg.cs  iw.  .aciluating  obser 
\ational  and  incidental  learning. 
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COMPARISON  OF  PREDICTABLE  AND 
UNPREDICTABLE  TRIAL  SEQUENCES 
DURING  SMALL-GROUP  INSTRUCTION 


Melinda  Jones  Ault  Mark  Wolety,  David  L  Gaat 
Patricia  Mun.  on  Doyle,  and  Carol  Precicua  Martin 


Abrtnet.  The  u  * .  oC  predictable  iround  lobin)  and  unpredictable  (random)  tzial 
sequences  during  smail^aroup  instruction  was  evaluated  in  tlirr2  experiments  in 
teaching  word  ana  abbreviation  identification  to  four  students  with  learning 
disabilities;  a  fifth  student  participated  in  part  of  Experiment  I  before  moving  to 
another  school,  in  Experiment  h  a  progressive  tlme^lay  procedure  was  used  to 
teach  word  reading  in  a  small  group^  and  the  effects  of  a  singie-triaL  predictable 
sequence  was  compared  to  a  single«triaL  unpredictable  sequence.  In  Experiment 
!!•  a  progressive  time-delay  procedure  also  was  used  to  teach  abbreviation  identlflca* 
tlon  in  a  small  group^  and  the  effects  of  a  multiple-trial,  predictable  sequence  waa 
compared  to  a  multlple*trial,  unpredictable  sequence.  In  Experiment  11!,  2  ^nndel* 
test  firoreduw  wm^  in  ^  #?ntU  T'oyp,  rirtd  thr  irfJects  Miu  ;.*-r-ILt 
able  sequence  n/as  cnmnsr#d  to  ^he  ^^in^lc'trf  ai.  «*npf«?dit!l2bl:;  sequent*  /^n  MiMh^i^ 
altematlng*treatments  design  w  )s  used  in  all  experiments*  Hesults  Indicate  that  the 
progressive  tlme^elay  procedure  was  reliably  implemented  and  was  effective  in 
establishing  crilerion*level  responding  by  all  group  members.  Students  r.lso  learned 
words  taught  to  other  students  through  observation,  in  Experiment  i.  the  two  trial 
sequences  did  not  differ  sulMtantlallyk  and  in  Experiment  II  mixed  effects  were  found. 
With  the  model*lest  procedure  in  Experiment  III,  two  students  initially  produced 
higher  levels  of  correct  responding  in  the  multlple*trial,  predictable  sequence; 
however,  no  substantial  differences  were  found  in  observatlonai  learning.  Across  all 
invesrigatlona.  no  consistent  effects  of  the  trial  presentation  methoda  were  noted. 


Several  effective  instructional  procedures  exist 
for  teaching  students  with  handicaps  including 
progressive  and  constant  time  delay  <Handen  & 
Zane.  1987).  the  system  of  least  prompts  (Doyle. 
Wolery.  Ault  &  Gast  1988).  most-to-least  prompi- 
mg,  and  integrated  prompting  strategies  (Schoen. 
1986).  The  literatur<»  companng  the  efficiency  of 
tnese  procedu^s  is  Heveioping  (Ault.  Wolery. 
Doyie«  8l  Gast«  1989).  For  example,  the  progres- 
sive time-delay  procedure  appears  to  be  as  effi- 
cient as  the  constant  time-delay  procedure  with 
students  who  have  moderate  retardation  (Ault. 
Cast,  &  Wolery,  1988),  and  more  efficient  with 
such  students  than  the  system  of  least  prompts 
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(Bennett  Cast  Wolery.  &  Schuster,  1986;  Godby. 
Cast*  8l  Wolery,  1987).  Much  of  this  research, 
however,  has  been  conducted  in  1:1  instructional 
arrangements.  Another  body  of  research  clearly 
indicates  that  students,  even  those  with  severe 
handicaps,  can  learn  in  small  groups  iReid  & 
Faveil.  1984). 

Smaii-group  instruction  is  advocated  as  a  means 
of  (a)  inaeasi.^n  access  to  less  restrictive  settings 
(Fink  &  SandalL  1978).  (b)  fadiitating  generalin- 
tion  (Koegei  &  Rincover  1974),  (c)  providing  a 
context  for  peer  interactions  (Alberto.  Jobes. 
Si2emore.  &  Doran.  1980],  (d)  promoting  obscr* 
vational  learning,  (e)  enhancing  student  motiva- 
tion (Brown,  Holvoet.  Guess.  &  Mulligan,  1980). 
(f)  using  teacher  time  efficiently  (Westling,  Ferrell. 
&  Swenson.  1982).  and  (g)  increasing  access  to 
natural  reinforcement  conditions  (tum-taking. 
obtaining  turns  contingently,  waiting  for  attention, 
tolw^rating  mtermment  attenoon.  and  receiving  rem* 
forcement  from  peers  as  well  as  adults)  (Snell  & 
Zirpoli.  1987).  Despite  these  potential  benefits, 
research  is  needed  on  how  to  organize  anH  implc- 
mcnr  sriall-grouD  instruction. 

When  planning  to  teach  students  in  a  small* 
group  arrangement,  teachers  make  several  deci* 
sions.  Some  of  these  decisions  include  whether 
students  of  different  ability  should  be  taught  in  the 
same  group,  whether  students  should  be  taught 
the  same  or  different  behaviors,  whether  students 
should  respond  chorally  or  individually,  whether 
interactions  between  students  should  be  pro* 
moted.  how  inappropriate  or  inattentive  behaviors 
should  be  controlled,  and  many  others.  If  students 
are  to  respond  individually  rather  than  chorally, 
the  teacher  must  decide  how  the  trials  are  to  be 
presented:  in  a  predictable.  round*robin  fashion 
or  m  an  unpredictable  or  random  sequence.  No 
research  was  found  that  addressed  this  issue;  how- 
ever, some  related  findings  suggest  that  unpredict* 
able  tnal  presentation  should  be  used.  For  exam- 
ple, distributed  trial  presentation  is  seen  as  l^est 
practsce*  when  teaching  stijdents  with  severe  hand- 
icaps (Guess  &  Helmstetter.  1986).  Further  a 
substantiai  body  of  literature  is  developing  that 
supports  vaned  task  presentation.  Using  vaned 
tasks  appears  to  faclbtate  skill  acquisition  and 
geneializatton  (Ouniap*  1984;  Necf,  (wata.  & 
1980)  while  reducing  off-task  behavior  (Dunlap. 
1984)  and  aberrant  behavior  (Wintering,  Dunlap. 
&  O'Neill  1987). 

The  purposes  of  this  study  were  (a)  to  evaluate 


the  progressive  time*deiay  procedure  in  a  small 
group  and  (b)  to  compare  the  effects  of  predict* 
able  and  unpredkr&dle  trial  presentations  in  small- 
group  mstniction  on  skill  acquisition,  attention  to 
tasks,  and  observational  leam^.  A  twofold  ration- 
ale exists  for  these  purposes.  Ftr.t  few  stiidier  have 
investigated  the  rnpijcabon  a  efficient,  eroriess 
learning  procedures  in  the  ccatext  of  small  groups. 
Given  their  rich  history  in  1:1  iitsmiction.  applica- 
tions  in  small  groups  might  increase?  the  efficiency 
of  small-group  instruction  and  open  such  insfiuc- 
tion  to  students  who  otherwise  wouic'  require  1:1 
arrangements*  Si^cond,  although  sm:jii*group  ar- 
rangements are  frequently  used,  rc'^^tively  little 
research  has  expbred  ways  to  implement  such 
teaching.  Thus»  investigating  the  relative  ment  of 
ptdictabte  or  unpredictable  oia!  sequences  wouid 
extend  the  current  knowledge  on  how  to  imple- 
ment small-group  instruction. 

EXPEXitMENTI 
METHODS 
ParticJ^^mte  and  S^ettlng 

Subject*:  wer^  five  chilur^n  \S  niai^b  anu  2 
females),  ranging  in  age  from  8  years  9  months 
to  10  years  10  months,  who  were  enrolled  in  pub- 
lic school  regular  and  specta^  education  classes. 
All  children  were  served  in  two  special  education 
resource  rooms  tor  students  with  learning  disabilit- 
ies, behavior  disorders,  and  mild  mental  retarda* 
tion.  All  met  the  followmg  prerequisite  skills:  nor- 
mal  visual  and  auditory  functioning  with  or  with* 
out  appliances  as  well  as  the  ability  to  (a)  work 
m  small  groups  for  15  mm.  (b)  wait  8  sec  for  a 
prompt  from  the  teacher,  (c)  pronounce  target 
words  accurately,  and  (d)  respond  correctly  to 
*What  word?**  when  shown  known  words.  (The 
students  are  descnbed  in  Table  1.  One  student. 
Mason,  moved  before  the  study  was  completed.) 

Sessions  were  conducted  by  one  of  the  two 
resource-room  teachers  (fifth  author)  in  her  class- 
room (6.4  X  8.5  m)  at  a  kidney-shaped  table  (1.8 
X  1  m).  The  teacher  was  seated  on  one  side  of 
the  table  with  the  children  on  the  other  so  they 
could  see  the  stimuli  and  hear  the  instructions; 
students  sat  in  the  same  seat  each  day.  Other  stu- 
dents were  involved  in  individual  work  activities 
during  experimental  sessions. 
Materials 

From  a  second-grade  basal  reader*  50  targe! 
wocds  were  selected  and  hand  printed  iiri  lower<ase 
letters  in  black  ink  on  white  cards  (7.6  X  12.7  cm). 
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Pennies  were  used  as  tokens  which  couid  be  ex* 
changed  for  a  vanetyor  back-up  reinforcers  (pen- 
cils.  notepads,  candy). 
ProccduTM 

G«a«ral  procedure.  One  small-group  m- 
structionai  session  occurred  each  school  day  if  at 
least  three  students  were  present.  The  group  was 
characterued  by  several  factors:  (a)  all  studenu 
were  taught  words  but  each  student  learned  dif- 
ferent words  (jje.,  to  assess  observational  learning); 
(b/  students  responded  individually  rather  than 
choreiiy;  (c)  each  student  received  an  equal 
number  of  trials  (15  per  session);  (d)  a  progressive 
time-delay  procedure  was  used  to  teach  ail  stu- 
dents: and  (e)  the  tnal  sequences  (predictable  and 
unpredictable)  were  randomly  alternated  across 
days.  Ten  different  words  were  targeted  for  each 
student^ five  with  the  predictable  and  five  with 
the  unpredictable  condition.  Words  were  assigned 
to  the  two  conditions  to  minimize  differences  m 
difficulty.  That  is.  all  words  were  at  the  second* 
grade  level  and  each  condition  contameo  words 
that  had  a  similar  number  of  5yllahle<(  ^nH  tnar 
tcqan  with  different  initial  letters.  Worns  a5«?2n<»^ 
lo  each  student  are  shown  in  Tabie  1;  other  sub- 
jects' words  served  as  observational  leammg  words. 

Predictable  and  unpicdlctablc  trial  m* 
qucnca  condltloni.  In  predictable  sessions,  the 
teacher  began  by  providing  one  trial  to  the  stu- 
dent on  her  left  followed  by  a  tnal  to  the  student 
seated  next  to  the  first  child,  and  so  on  m  order 
around  the  table.  This  left-to«nght  sequence  con- 
tinued until  the  end  of  the  session.  In  the  unpre- 
dictable sessions,  however,  the  teacher  delivered 
tnais  to  students  in  random  order  with  each  stu- 
dent receivmg  no  more  than  two  trials  in  a  row. 

Baacilna.  Prior  to  instruction,  one-to-one  daily 
sessions  were  conducted  with  each  student  to 
assess  his/her  performance  on  all  words  in  the 
study  (individual  target  words  an  J  other  students' 
words)  for  a  minimum  of  three  days  or  until  stable 
performance  was  evident.  These  sessions  con- 
sisted of  55  tnals.  1  tnal  on  each  of  the  students 
10  target  words.  1  trial  on  each  of  the  other  stu- 
dents' target  words  (40  observational  learning 
words) »  and  1  trial  on  each  of  5  known  words  (in- 
cluded to  ensure  reinforcement  for  correct  res- 
ponding during  baseline  sessions). 

Ourlng  baseline,  the  teacher  Held  up  the  word 
card  and  said.  ''(name),  look*:  ensured  that  the 
student  k>oked;  said.  "What  word?";  waited  3  sec 
for  a  response  (teacher  silently  counted  ""1001. 


1002.  1003");  provided  appropnate  conse- 
quences; and  recorded  the  tnal  during  a  2-5  sec 
intertnal  interval.  Responses  were  scored  as  (a) 
comer --student  said  the  word  within  3  sec  of 
"What  word?";  (b)  /ncorrecr— student  said  any 
word  other  than  the  correa  one  within  3  sec  of 
'What  word?",  o'  Ic)  no  response  —  student  said 
nothing  within  3  sec  of  ''What  word  For  correct 
responses,  the  teacher  said.  *Good "  repeated  the 
word,  and  delivered  one  token  to  the  student.  Fox 
incorrect  or  no  responses,  the  teacher  removed 
the  word  card  and  initiated  the  intertnal  interval. 
Correct  responses  were  reinforced  during  baseline 
to  ensure  that  any  behavior  change  was  a  result 
of  the  intervention  alone,  not  reinforcement  and 
the  intervenfion.  Students  were  also  reinforced  for 
looking  at  the  cards  on  the  average  of  every  10 
tnais  to  maintain  atten&on.  At  the  end  of  each  ses- 
sion, students  exchanged  tokens  for  back-up  rein- 
forcers  (pencils,  candy,  etc.), 

Progrtsalta  timm  delay.  Each  time*deiay  in- 
structional session  occurred  in  a  smail  grouo  and 
inriuded  75  tr^'s.  15  for  c'ch  .;tudr»nf  These  75 
rril?  •'"•r"  divided  i;:to  three  bl-jciu  of  25  so  that 
students  received  one  trial  on  each  of  their  five 
words  before  any  of  the  words  were  repeated.  The 
controlling  prompt  in  the  rime«delay  procedure 
was  the  teacher's  vocal  model  of  the  target  word. 
In  the  first  instructional  session  within  each  con* 
dition.  the  teacher  presented  the  first  25-tnai  block 
with  a  0-sec  prompt-delay  interval.  The  teacher 
held  up  the  card  and  said.  ''Everyone,  look."  She 
then  said  the  target  student's  name,  ensured  ^hat 
the  student  was  looking,  asked.  'What  word  and 
immediately  said  the  word  name.  Correa  imitations 
of  the  model  were  reinforced.  On  the  second  25* 
tnal  block,  the  teacher  waited  1  sec  after  asking, 
''What  word?",  before  modeling  the  word  name. 
The  response  interval  was  increased  by  1  sec  on 
each  successive  25'tndl  block  to  a  maximum  of 
8  sec. 

During  instruction,  five  potential  responses  were 
recorded.  Unprompted  correa  responses:  when 
the  student  stated  the  word  correctly  before  the 
teacher  modeled  the  correct  response:  prompted 
correct  responses:  when  the  student  correctly  im- 
itated the  teacher's  model;  non-wait  errors:  when 
the  student  said  any  word  other  than  the  correct 
one  before  the  teachcr^s  model;  wait  errors:  when 
the  student  said  any  word  other  than  the  correct 
one  after  the  teacher^s  model;  and  no  resporises: 
when  the  student  did  not  say  any  word  within  5 
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iec  of  the  model.  For  correct  resDonses.  the 
teacher  said.  'Good.",  repeated  the  wora.  gave  one 
token  to  the  student,  and  initiated  the  2-5  sec  inter- 
mal  interval.  Only  unprompted  correa  responses 
counted  toward  criterion.  For  non-wait  and  wait 
errors,  the  teacher  said.  "Wait  if  you  don  t  know.", 
removed  the  card,  and  initiated  the  mtertnal  in- 
letval.  For  no  responses,  the  teacher  removed  the 
card  and  initiated  the  mtertnal  interval.  When 
students  had  arrumulated  13  of  15  possible  tokens, 
ihey  exchanged  them  for  one  back-up  reinforcer 
at  the  end  of  the  session.  If  they  did  not  have  13. 
they  could  save  any  tokens  they  had  earned. 
Criterion  was  100%  unprompted  correct  responses 
for  one  session  on  a  continuous  reinforcement 
schedule  (CRF)  followed  by  a  group  cntenon  of 
100%  unprompted  correa  responses  for  two  con- 
secutive sessions  on  a  vanaole  ratio-three  schedule 
iVR3).  When  individual  group  members  met  the 
CRF  cntenon.  that  student  was  placed  on  a  VR3 
schedule  until  all  members  of  the  group  had  met 
cntenon. 

Giouf^-inanagemenc  contingency.  To  en- 
su.*  j.'.at  siua«i.us  responded  o.iiv  whtn  u  wdb 
iheir  turn,  the  following  contingencies  were  used. 
The  fust  ttme  a  student  said  another's  word,  a  warn- 
ing was  given.  The  second  time  this  happened 
within  a  given  session,  the  teacher  took  one  token 
away  from  the  violator,  but  let  the  student  keep 
any  remaining  tokens.  However,  the  student  was 
not  allowed  to  select  a  back-up  reinforcer  that  ses- 
sion The  third  violation  resulted  in  removal  of  all 
tokens,  and  the  student  was  asked  to  leave  the 
group.  Any  time  another  student  interrupted  a 
trial.  It  was  delivered  to  the  target  student  at  the 
end  of  the  session. 

Meaaurement  of  reaponaea  to  attentional 
cue.  In  both  predictable  and  unpredictable  con- 
ditions, students'  responses  to  the  attentional  cue 
'Everybody  look.."  were  recorded  by  an  observer. 
When  the  teacher  provided  the  cue.  the  observer 
glanced  from  left  to  nght  at  the  eyes  of  the  first 
three  students.  They  were  scored  as  attending^ 
eyes  looking  at  the  card  or  the  student  who  was 
answenng-or  nonattending  -  e\^s  directed  at 
anything  other  than  the  card  or  the  i.nswehng  stu- 
dent. On  the  next  trial,  the  observer  measured  the 
remaining  student  in  the  group. 

Meaaurement  of  obaervatlonal  learning. 
During  instruction,  students  were  able  to  observe 
40  words  being  taught  to  other  members  of  the 
group.  Their  abibty  to  read  these  words  was  mea- 


sured (a)  dunng  the  baseline  condition,  (b)  when 
each  student  individually  met  the  CRF  cntenon. 
and  (c)  when  the  group  VR3  cntenon  was  met 
All  assessments  occurred  in  1:1  arrangements, 
with  the  latter  two  conducted  by  the  research 
associate  to  assess  generalization.  The  assessor 
held  up  the  word  cara.  said  "What  word?",  and 
waited  3  sec  for  a  response.  Descnpnve  praise  was 
provided  for  correct  responses:  for  errors  and  no 
responses,  the  card  was  removed  and  the  mter- 
tnal interval  was  initiated. 
Experinental  Deaign 

An  adapted  alternating-treatments  design 
(Sindelar.  Rosenberg.  8l  Wilson.  1985)  was  used 
to  compare  the  effects  of  the  predictable  and  un- 
predictable tnal  sequences.  This  design  is  similar 
to  the  alternating-treatments  design  in  that  two  or 
more  treatments  are  applied  in  alternating  fashion 
across  expenmental  sessions  (daysj.  However, 
rather  than  applying  the  compared  treatments  to 
the  same  behavior  (hey  are  applied  to  different 
but  equally  d.fficult.  md:^c..««,u  behaviors  (two 
sets  of  second-crade  level  words  with  an  pquu. 
numocr  of  syllables).  After  tne  oaselme  condition, 
students  learned  one  group  of  words  using  the 
predictable  trial  sequence,  the  other  with  the  un- 
predictable sequence.  The  use  of  these  conditions 
was  randomly  assigned  to  days,  with  no  more  than 
three  consecutive  days  in  the  same  condition 
Reliability 

Reliability  assessments  on  student  responding 
(to  the  attention  cue  and  task  direction)  and  pro- 
cedural fidelity  (Billingsiey.  White.  iSt  Munson 
1980)  were  conducted  at  least  once  ounng  the 
baseline  condition  and  at  least  once  every  five 
days  for  each  expenmental  condition.  For  proce- 
dural reliability,  the  following  behaviors  were  mea- 
sured: presenting  the  correct  card  to  the  correct 
student;  presenting  the  attention  cue  and  ensunng 
a  response;  saying  'What  word?';  waiting  the  cor- 
rect response  interval:  providing  the  prompt  when 
appropnate;  providing  the  correa  consequences, 
and  waiting  the  intertnal  interval. 

RESULTS 
RcllabUlty  Eatlmatca 

Raliabiaty  estimates  were  cakrulated  using  the 
point-by-point  method  (the  number  of  agreements 
divided  by  the  number  of  agreements  plus  dis- 
agreements multipiied  by  100).  The  peicent  agree- 
ment on  student  responding  during  baseline  con- 
dition was  96.3. 95.1.  98.7.  99.3. 98.7  for  Hank. 
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Ma$on.  Alice.  F^ank.  and  Nellie,  respectively.  In 
group  instruction,  agreement  was  100%  for  ail  stu* 
dents  tn  predictable  sessions  and  99  6%  in  unpre- 
dictable  sessions.  Percent  of  agreement  on  stu- 
dents* responses  to  the  attentional  cue  was  83 
Irmqic  80-87).  92  (range  89-97).  83  (range  80-86). 
83  (range  80-86).  and  91  (range  83-100).  respec- 
tively, for  Hank,  Mason.  Alice.  Frank,  and  Nellie. 
Procedural  reliability  was  cakrulated  by  dividing  the 
number  of  actual  teacher  behaviors  by  the  number 
of  pbnned  behavton  and  muhiplying  by  100  (Bill* 
mgsiey  et  aL  1980).  Mean  estimate  for  the  teacher 


behaviors  dunng  baseline  condition  was  99  5 
(range  98.9-100):  in  the  predictable  condition  it 
was  99  4  (range  98.2U00):  and  in  the  unpredia- 
able  condition  it  was  99.4  (range  97  3-100).  Pro- 
cedural errors  were  distributed  across  behaviors. 
EffectlvmeM  and  Efficiency 

The  percent  of  correct  responses  is  shown  m 
Figure  1.  For  all  subjects,  correct  responding  for 
both  predictable  and  unpredictable  words  tn  the 
baseline  condition  was  0%.  With  the  introducton 
of  the  progressive  time-delav  procedure,  all  sub- 
jects reached  cntenon  on  both  predictable  and  un- 
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prfedictabic  v^ords.  Thus,  the  omc-delay  procedure 
was  effective  in  teaching  students  the  target  words 
regardless  of  the  tnal  presentation  sequence  used. 
One  instructional  modification  was  made  on  the 
last  day  of  the  predictable  condition.  Because  stu- 
dents were  reinforced  on  a  VR3  schedule,  they 
could  earn  back-up  reinforcers  without  performing 
at  100%  unprompted  correct  responses.  The 
teacher  told  them  before  the  session  that  all  their 
responses  must  be  correct  to  earn  a  back-up  rcin- 
forcer.  As  a  resuh  of  this  modification,  all  students 
«mrtted  100%  correct  unprompted  responses. 

Number  of  sessions  and  percent  of  errors  to 
criterion  were  calculated  for  the  predictable  and 
unpredictable  conditions  to  determine  whether 
either  condition  resulted  in  more  efficient  learn- 
ing. Data  on  sessions  to  oiterion  were  based  on 
the  first  instructional  .lession  until  each  student  met 
the  CRF  artterion.  Mason  was  not  included  in  this 
analysis  as  he  moved  before  meeting  criterion.  In 
the  predictable  condition,  Hank  required  7  sessK)tis 
Alice  5.  Frank  6,  and  Nellie  5;  in  the  unpredict- 


able condition.  Hank  required  7.  Alice  4.  Frank 
7.  and  Nellie  5.  The  percent  of  errors  in  both  con- 
ditions  was  low -3%  in  the  predictable  condition 
and  2%  in  the  unpredictable  condition.  Overall, 
neither  tnal-presentabon  condition  appeared  more 
efficient  than  the  other. 
Observational  Learning 

The  percent  of  words  students  leamcd  through 
observation  is  presented  by  condition  in  Table  2. 
As  shown,  all  students  learned  some  words  taught 
to  other  students  in  both  conditions.  The  greater 
amount  of  observational  learning  appeared  to  oc 
cur  from  baseline  to  CRF  cntenon  rather  than  from 
CRF  to  VR3  cntenon.  For  Hank  and  Nellie,  the 
differences  were  minimal  between  the  predictable 
and  unpredkrtable  conditions,  but  Alk:e  and  Frank 
appeared  to  learn  more  words  taught  in  the  pre- 
dictable than  the  unpredictable  condition. 
Attention  Data 

Data  on  the  mean  percent  of  trials  in  which 
students  attended  to  the  attentionai  cue  were  col- 
lected in  63%  of  the  predictable  and  83%  of  the 
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unpredictable  sessions.  As  presented  m  Table  3. 
minimal  differences  appeared  between  conditions. 

DISCUSSION 

According  to  the  results  from  Expenment  L  no 
substantial  differences  existed  between  the  predict* 
able  and  unpredictable  conditions.  Expenment  II 
was  implemented  to  increase  the  differences  in  the 
two  conditions.  Specifically,  its  purpose  was  to 
compare  a  muitiple*trtaK  predictable  sequence 
with  a  single-tnal,  unpredictable  sequence  on  ac- 
quisition, attention,  and  observational  teaming. 
The  multiple-trial,  predictable  sequence  was 
similar  to  the  predictable  sequence  in  Expenment 
I  except  that  students  received  four  mals  rather 
than  one  dunng  each  turn.  The  smgle*mal.  un- 
predictable condition  was  identical  to  th^  "o,;re* 
dtctable  condition  m  Expenment  I. 

EXPERIMENT  U 
METHODS 
Fartlclpanta  and  Setting 

Four  partiapants  of  Expenment  I  —  Hank.  Alice, 
"^nnk,  ^rd  Nellie  — aiso  panicipat«>d  »n  txpcn- 
m^nt  !!»  and  the  senmgs  vv^re  idi^iuicai. 
Materials  and  Taaka 

From  the  school  distnct's  cumculum.  32  ab* 


brcviatxDns  were  selected.  Each  student  was  taught 
eight  abbreviations,  four  in  each  condition.  Other 
materials,  tokens,  and  back*up  reinforcers  were 
identical  to  those  descnbed  in  Expenment  I. 
ProccdufM 

General  procedures.  As  in  Expenment  I.  one 
small*group  instructional  session  was  held  each 
school  day,  and  the  abbreviations  were  taught  using 
the  progressive  time*delay  procedure.  Two  instruc- 
tional conditions  were  randomly  ahemated  across 
days --students  learned  four  abbreviations  with 
the  multiple^tnal.  predictable  sequence  and  four 
with  the  single*tnal.  unpredictable  sequence. 
Other  subjects'  target  abbreviations  served  as 
observational  learning  stimuli.  Abbreviations  were 
assigned  to  the  two  conditions  so  that  abbrevia* 
tions  learned  in  one  condition  were  of  the  approx* 
imate  difficulty  as  those  teamed  in  the  other,  based 
on  length,  use  ot  upper*  and  lower<ase  ieners.  and 
beginning  letters.  In  the  mulnple-mal,  predictable 
condition.  Hank  was  taught  M.D..  Rd..  in.,  qt.; 
Alice  was  taught  yd.,  sec.  Govt..  Inc.;  Frank  was 
taugnt  No.,  hr.  tsn  nal  •  ?nH  Nc!!:r  ♦r-jght 
P.O..  Co..  lb..  Dent.  ?oxxbp  snalp-»^ai,  unprcl  i: 
able  condition.  Hank  was  taught  Jr.  Ave..  Mt.. 
tbsp.;  Alice  was  taught  Ms..  Capt.,  doz..  mi.;  Frank 
was  taught  mo..  P.M..  02..  wk.;  and  Nellie  was 
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taught  A.M..  pt..  BIdg.,  and  Sr.  Procedures  for  col- 
lecting attention  data,  observational  learning  data, 
and  reliability  assessments  were  identical  to  thos^ 
used  in  Expcnment  I.  In  addition,  the  same  group- 
management  contingency  was  m  effect. 

Multlplc^trUL  predictable  acqucnce  and 
•inglt^trialf  unpradlctablt  atqucncc  condl* 
tlona.  During  muhiple*tnal  predictable  sequence 
sessions,  the  teacher  provided  four  consecutive 
trials  —  one  trial  on  each  of  the  four  target  abbre- 
viations ~  to  the  student  on  her  left,  followed  by 


the  same  number  of  trials  to  the  student  seated 
next  to  the  first  student,  and  so  on  until  all  students 
had  received  four  consecutive  trials.  This  pattern 
was  repeated  until  all  trials  had  been  presented 
The  smgle-tnai.  unpredictable  sequence  sessions 
were  conducted  as  in  Expenment  I.  Before  each 
session,  the  teacher  told  the  group  which  condi> 
tion  was  in  effect. 

Baaellne  conditions.  Prior  to  instruction,  all 
32  abbreviations  plus  5  known  words  or  abbrevia* 
tions  were  presented  in  37  trial  sessions.  Baseline 
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sessons  were  conducted  for  a  minimum  of  three 
days  or  until  stable  performar^ce  was  evident.  Pro* 
cedures  wer«  identical  to  those  used  in  Expenment  i. 

ProgrtMift  tliiiSHitUy  procMluf m«  As  in 
Expenment  I  the  prognessM  time-deiay  procedure 
was  used.  During  each  session,  students  received 
four  tnais  on  each  of  their  four  abbreviations.  Ses- 
sions were  divided  into  four.  16*triai  bloci^s  for  a 
total  of  64  trials.  All  other  procedures  were  id'^n- 
ticai  to  those  described  for  Expenment  I. 
Expcriinenttl  Deelgn 

As  in  Expenment  I,  an  adapted  alternating* 
treatments  desigri  was  used  to  compare  the  effects 
of  the  muMplc'trial,  predictable  sequence  and  the 
single^tnal,  unpredictable  sequence.  The  use  of 
each  condition  was  randomly  assigned  to  days 
with  no  more  than  two  consecutive  days  of  the 
same  condition. 

RESULTS 
Rcllabilltv  EetJtnatn 

Reliability  estimates  werp  ^^^^^uLted  using  the 
point  by-point  method.  Percent  agreement  on  stu> 
dent  responding  duniiy  bas^imift  wob  9o.2.  lOO. 
100.  and  96.2  for  Hank.  AUce.  Frank,  and  Nellie, 
respectively.  Mean  percent  agreement  during  the 
muhiple-tnal.  predictable  sequence  was  100  and 
98.4  (range  975-99.3)  during  the  single-trial.  un- 
predictable  sequence.  For  students'  responses  to 
the  attenoonal  cue.  the  mean  percentage  of  agree- 
ment was  86  (range  83-90).  Procedural  reliability 
estimates  were  calculated  as  in  Expenment  1. 
Mean  estimates  for  all  teacher  behaviors  were  99.4 
(97.9400)  in  baseline.  95.7  (70.5-100)  in  the 
muhiple-trial.  predictable  condition,  and  98.9 
(97.5-99.3)  in  the  single-trial,  unpredictable 
condition. 

EMmcAwennm  and  Efflclcncy 

The  percent  of  correct  responses  for  all  subjects 
is  shown  in  Figure  2.  As  illustrated,  ihe  progres- 
sive timendelay  procedure  was  effective  in  estab- 
lishing criterion-level  performaiKe  with  all  students 
on  all  abbreviatkms  regardkss  of  the  trial  sequence 
used.  No  procedural  modiffeatk>ns  were  necessary. 

The  number  of  sessK)ns  and  the  percent  of 
to  aitehon  tilso  wtrt  calculated  for  the  multiple- 
trial,  predictable  and  the  single-trial  unpredictable 
conditions  to  determine  whether  one  resuhed  in 
mote  efficient  teaming.  Data  on  sessions  to  criterion 
were  based  on  the  Ant  insiructlonai  session  until 
each  student  met  the  OIF  criterion.  In  the  muitiple- 
trtal,  predictable  condition.  Hank  required  4  ses- 
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sions.  Alice  3.  Frank  3,  and  Nellie  3;  in  the  stngie- 
tnal.  unpredictable  condition.  Hank  required  3. 
Alice  3.  Frank  7,  and  Nellie  9.  These  data  appear 
to  indicate  that  the  sequence  of  trial  presentation 
did  not  influence  learning  for  Hank  and  Alice. 
However,  for  the  single-trial,  unpredictable  con* 
dition  Frank  and  Nellie  required  more  than  dou- 
ble the  number  of  scssioru  needed  in  the  multiple* 
trial  predictable  condition.  As  in  E?i}eriment  I,  the 
percent  of  errors  in  both  conditions  was  kiw:  l\l 
in  the  multiple-trial  predictable  condition  and  3% 
in  the  single*mal  unpredictable  condition.  Thus, 
for  sessions  to  criterion  and  for  two  students  — 
Frank  and  Nellie  ~  the  multiple-trial,  predictable 
condition  resulted  in  more  rapid  learning. 
Obscffvatlonal  Learning 

The  percent  of  words  students  learned  obser- 
vanonally  by  condition  is  presented  in  Table  4.  As 
in  Expenment  I.  all  students  learned  some  ab- 
breviations taught  to  other  students  in  both  con- 
ditions. b\it  more  ob^rvaoonal  learning  appeared 
to  occur  from  baseline  to  CRF  cntenon  rather  »K^r 
from  CRF  to  VKS  criterion.  The  differences  be- 
tween the  two  conditions  (multiple-trial,  predict- 
able and  single-bial.  unpredictable)  were  muced: 
Hank  appeared  to  learn  more  of  the  multiple- tnal 
abbreviations  whereas  Frank  learned  more  of  the 
single-trial  abbreviations:  Nellie  and  Alice  achieved 
similar  results  in  both  conditions. 
Attention  Data 

Data  on  thp,  mean  percent  of  tnais  in  which 
students  attended  to  the  attentional  cue  were  col- 
lected for  all  sessions  in  both  conditions.  (These 
data  are  shown  in  Table  3.)  Although  student  at- 
tention was  greater  in  the  multiple-mal.  predictable 
sessions,  differences  were  not  large.  When  com* 
pared  to  Expenment  I.  however  Hank  and  Alice 
appeared  to  attend  less  regardless  of  condition. 

DISCUSSION 

The  results  from  Expenment  II  were  mixed.  Two 
students  appeared  to  learn  faster  and  to  attend 
more  in  the  multiple-trial,  predictable  condition, 
two  others  were  relatively  unaffected.  In  addition, 
some  differential  effects  were  noted  in  initial  ses- 
sions. For  Hank  and  AUce«  the  singte*triaL  unpre- 
dictable condition  produced  higher  pen:entages  of 
correct  responses;  hou^ever«  the  reverse  was  true 
for  Frank  and  Nellie.  When  one  instructional  pro- 
cedure is  dearly  more  efficient  than  another  for 
r  ^me  but  not  for  all  studenti  (e.g.^  the  multiple- 
trial  predictable  condWon  for  Frank  and  Netlieh 
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the  more  effiaent  proccaurc  snouid  deariy  be  usee 
with  studcnu  whom  it  appean  to  beneht. 

Since  this  cxptnmcnt  did  not  produce  consiitent 
substanoai  differences  across  students,  we  hypo- 
thesiaBd  that  the  progressive  time-delay  procedures 
«ft«tlvenes8  may  have  obscured  the  differences  be- 
tWMn  the  two  tnal  sequences.  Thus,  the  purpose 
of  Expenment  III  was  to  compare  the  muhiple-tnal. 
predictable  sequence  with  a  single-trial,  unpredic- 
table sequence  when  words  were  taught  usmg  a  pro- 
cedure that  was  not  considered  errorless.  The 
procedure  -  model-test- employed  «  model  on  the 
nnt  presentation  of  each  word;  thentafter  all  trials 
««re  presented  without  a  model  (Rnk  &  Bncc-Gray. 
1979).  Again,  data  were  collected  on  acquisition, 
attention,  and  observational  learning. 

EXPERIMENT  III 
METHODS 
Participants.  Setting,  and  Materials 

Sub)eas  and  setting  in  Expenment  III  were  iden- 


tical  to  those  of  Expenment  II.  Forty  words  from 
the  school  district's  curriculum  were  selected  and 
taught:  each  student  was  taught  10  words.  Ail 
words  were  individually  hand  pnnted  on  cards  as 
in  Expenment  il. 
Proccdurce 

Central  proccduree.  As  in  Expenment  II. 
one  small-group  instructional  session  was  held 
each  school  day.  Words  were  taught  using  the 
model-test  procedure.  Two  instructional  conditions 
were  randomly  alternated  across  days.  Students 
learned  five  words  in  the  mulflple-inal.  predictable 
sequence  and  five  words  in  the  single-tnal.  un- 
predictable sequence.  Other  subjects'  target  words 
$«Tved  as  observational  learning  stimua.  (Students' 
target  words  are  shown  in  Table  5.)  Each  session 
consisted  of  15  trials  per  group  member.  Pr, 
cedures  for  collecting  anention  and  observational 
learning  data  were  identical  to  those  of  Expenment 
11.  Further,  the  same  group-management  con- 
nngrncy  and  expenmental  design  were  employed. 
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Multlpl€*tiial,  prcdicublc  sequence  and 
•Inglc-trial*  unpredictable  sequence  condi- 
tional Ounng  muitip)e*tnal.  predictable  sequence 
sessions,  the  teacher  provided  five  consecutive 
trials  —  one  trial  on  each  of  the  five  target  words 
to  the  student  on  her  left.  She  then  presented  the 
same  number  of  trials  to  the  student  seated  next 
to  the  first  student,  and  so  on  until  all  students  had 
received  five  consecutive  tnals.  This  pattern  was 
repeated  until  all  trials  had  been  presented.  The 
$!ngie<tnal.  unpredictable  sequence  was  conducted 
exactly  as  in  Experiment  J.  Before  each  session, 
the  teacher  told  the  group  which  condition  was 
in  effect. 

BeeelliM  conditions.  Prior  to  instruction,  all 
40  words  plus  5  known  words  were  presented  in 
45  tnal  sessions.  Three  baseline  sessions  were  con* 


ducted  pnor  to  a  one-week  school  district  vaca- 
tion, with  one  session  after  students  returned 
Other  procedures  were  identical  to  those  used  in 
Expenment  II. 

Model-test  procedure  Model-test  sessions 
were  divided  into  three  blocks  of  trials  so  that  stu- 
dents received  three  trials  on  each  of  their  five 
words.  Model  tilals  were  presented  during  the  fint 
model-test  session  only.  During  model  trials,  the 
teacher  held  up  a  word  card,  said  TTarget  students 
nameir  ensured  that  the  student  was  looking  at 
the  card,  and  immediately  provided  a  vocal  model 
of  the  word.  The  teacher  waited  for  a  2*5  sec  trtter- 
tiial  interval  before  presenting  the  next  card.  Stu- 
dents  were  not  required  to  imitate  the  model,  and 
no  student  responses  were  scored  during  model 
trials.  The  teacher  continued  to  present  model 
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tnals  unni  students  had  received  one  mal  on  each 
of  their  five  target  words.  Immediately  followmg 
model  trials,  the  teacher  presented  test  tnals  as 
follows.  The  teacher  held  up  the  card,  said  "(Target 
student's  name),"  ensured  that  the  student  was 
looking,  asked  "What  word?"  waited  3  sec  for  a 
response,  provided  appropriate  consequences, 
and  recorded  the  responses.  Dunng  test  tnals  stu- 
dent responses  were  scored  as  coma—  the  stu- 
dent said  the  correct  word  within  3  sec  of  the  ques- 
tion, "What  word?":  /ncorwcf-the  student  said 
any  word  other  than  the  correct  one  within  3  sec 
of  "What  word  T;  or  no  response  -  the  student  did 
not  say  any  word  within  3  sec  of  "What  word?" 
After  a  correct  response  the  teacher  said.  "Good", 
repeated  the  word,  and  deavered  one  token.  In- 
corrert  responses  resulted  in  the  teacher  saying, 
*No"  and  saying  the  correct  word.  For  no  res- 
ponses, the  teacher  removed  the  card  and  waited 
ihe  intertrial  interval.  Only  test  tnals  were 
presented  dunng  the  second  and  all  subsequent 
sessions.  Students  exchanged  tokens  after  the  ses- 
«!ions  If  they  had  accumL'!a»«»d  sevpn  tokens  c 
less,  iheu  chose  n  h?ck-no  remfor.-e'  <rnrr.  j,  d,f. 
ferent  box  than  if  they  had  8-15  tokens.  The  first 
box  contained  reinforcers  of  less  value,  as  deter- 
mined by  a  survey  of  students'  preferences.  Crit- 
erion was  identical  to  that  of  Expenments  I  and  II 
Reliability 

Reliability  assessments  on  student  responding 
and  attention  were  collected  as  in  Expenments  I 
and  II.  For  procedural  reliability,  the  following 
behaviors  were  measured:  presenting  the  correct 
stimulus  to  the  appropnate  student,  presenting  an 
attentional  cue  and  ensunng  a  r-ssponse.  asking 
"What  word?",  waiting  3  sec  for  a  response,  pro- 
viding correct  consequences,  and  waiting  the  inter- 
tnal  interval. 

RESULTS 
Reliability  EsUmatce 

Reliability  estimates  were  calculated  using  the 
pomt  by-point  method.  Percent  agreement  on  stu- 
dent responding  during  baseline  condition  was 
100.  97.  96.7.  and  96.7  for  Hank.  Alice.  Frank, 
and  NeUle,  respectively.  Mean  percent  agreement 
during  the  muhiplt-triai  predictable  sequence  was 
97.6  (range  91.M00)  and  99.2  (range  97.7-100) 
during  the  singie-triaL  unpredkAble  sequence.  For 
students'  responses  to  the  attentional  cue,  the 
mean  percentage  of  agreement  was  85.8  (range 
80-97).  Proceduial  reliability  estimates  were 


calculated  as  in  Expenment  1.  Mean  esnmates  for 
all  teacher  behaviors  were  98.4  (97-100)  in  base- 
line. 99.8  (99.5-100)  in  the  multlple-triaL  predict- 
able condition,  and  99.6  (98.5-100)  In  the  single- 
trial,  unpredictable  condition. 
EHcctlvcn«aa  and  Efficiency 

Due  to  the  end  of  the  school  year,  the  VR3 
criterion  was  not  met  in  either  condition.  For  all 
students,  however,  the  trend  of  both  conditions 
was  increasing  when  the  study  ended  (see  Figure 
3).  Hank  met  the  CRF  critenon  in  the  multiple- 
tnal.  predictdble  condition  only;  Frank  met  the 
CRF  criterion  in  the  single-trial  unpredictzble  con- 
dition only;  whereas  Alice  and  Nellie  met  CRF 
critenon  in  both  conditions.  For  Hank  and  Nellie, 
the  data  senes  for  each  condition  were  simibr  in- 
dicating no  substantial  differences,  for  both  Alice 
and  Frank,  initial  sessions  suggested  that  the  mul- 
nple-tnal.  predictable  condition  produced  a  higher 
percent  of  correct  responses  than  the  single-tnal, 
random  condition  as  evidenced  by  0%  overlap  for 
all  sessions  to  cntcnon  for  Alice  and  for  the  first 
cix  snstructional  sessions  for  Frank  (3  «ach  tilal  se- 
quence). However.  wIuIp  Alice  r?ach<»d  cntenon 
first  in  the  multlple-tnal.  predictable  condition. 
Frank  reached  criterion  in  the  single-trial,  un- 
predictable condition  and  did  not  meet  criterion 
in  the  multiple-trial,  predictable  condition  by  the 
end  of  the  school  year. 

A  calculation  of  the  tnals  to  cntenon  revealed 
no  notable  differences.  Hank  and  Frank  did  not 
reach  criterion,  and  Alice  required  four  sessions 
with  the  multiple-tral.  predictable  condition,  com- 
pared to  six  sessions  m  the  single-tnal.  unpredict- 
able condition;  NelLe  required  five  sessions  in  both 
conditions. 

Percent  of  errors  to  cntenon  presented  mixed 
data.  For  the  multiple-trial,  predictable  condition. 
Hank's  percent  of  enors  was  13.  Alice's  7.  Frank's 
19.  and  Nellie's  21.  For  the  single-tnal.  unpredict- 
able condition.  Hank's  percent  of  enrors  was  5. 
Alice's  20.  Frank's  29.  and  Nellie's  13. 
Obacrvatlonai  Learning 

The  percent  of  words  students  learned  obser- 
vationally  by  condition  is  presented  in  Table  6.  As 
in  the  other  expenments.  observational  learning 
occurred,  much  of  it  taking  place  pnor  to  the  CRF 
criterion,  and  no  substantial  differences  were 
found  between  conditions. 
Attention  Data 

Students'  responses  to  the  teacher's  attentional 
cue  were  collected  on  78%  of  the  multiple -trial. 


Ltmm§  niim  Qummttt 


ir)C 


predictable  sessions  and  on  89%  of  the  single- trai 
random  sessions.  (These  data  are  presented  in 
Table  3.)  As  illustrated,  Alice  attended  more  on 
multiple,  predictable  trials;  Frank  and  Nellie  more 
on  single,  unpredictable  trials,  whereas  Hhnks  at- 
tending was  similar  in  both  conditions.  The  per- 
centages for  Alice  and  Hank  increased  from  Ex- 
penment  11  in  botn  conditions. 

DISCUSSION 

The  model-test  procedure  was  effective  in  in* 


creasing  all  students'  percent  of  unprompted  cor- 
rect responses.  Specifically,  it  was  effective  in 
establishing  cntenon*level  responding  with  Alice 
and  Nellie  in  both  trial  sequence  conditions,  with 
Hank  in  the  muitiple*tnal.  predictable  sequence. 
and  with  Frank  in  the  singie*trial  predictable  se- 
quence. For  two  sub}ects.  Alice  and  Frank,  the  in- 
itial level  of  correct  re^nses  was  higher  using  the 
multiple*trial,  predictable  sequence,  but  this  initial 
advantage  did  not  maintain,  nor  was  it  evident  for 
Hank  and  Nellie.  Enor  percentages  were  higher 
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for  all  students  with  the  model*test  procedure  than 
in  Expenments  1  and  11  where  the  progressive  tinne- 
delay  procedure  was  used,  but  it  was  not  diHeren* 
tially  affected  by  rhe  tnal  presentation  sequence. 

GENERAL  DISCUSSION 

The  purpose  of  these  expenments  was  to  (a) 
evaluate  the  effects  of  a  progressive  time-delay 
procedure  m  a  smali*group  arrangement:  (b)  com- 
pare the  effects  of  an  unpredictable  tnal  sequence 
with  a  predictable  tnal  sequence  on  acquisition, 
attention,  and  observational  learning;  (c)  compare 
the  effects  of  a  multipk-tnaK  predictable  sequence 
with  a  stngle^tnal.  unpredictable  sequence  on  the 
efficiency  measures;  and  (d)  compare  the  effects 
of  a  multiple -tnal,  preclictable  sequence  with  a  sin* 
gle-trial  unpredictable  sequence  when  a  model* 
test  procedure  was  used.  Several  statements  can 
be  made  based  on  the  findings. 

First,  in  Expenments  I  and  11,  the  progressive 
time-delay  procedure  was  used  in  a  small  group 


by  an  expenenced  teacher  with  few  procedural  er- 
rors. This  supports  previous  research  indicating 
that  the  procedure  could  be  reliably  implemented 
m  1:1  instruction  lAult  et  al.,  1988;  Bennett  et  al . 
1986;  Godby  et  al..  1987)  Second,  the  progres- 
stve  t)me*delay  procedure  was  effective  in  teaching 
word  reading  and  abbreviations  to  a  group  of  stu- 
dents with  learning  dtsabittties.  All  students  reached 
cntcnon-level  performance  with  the  introduction 
of  the  procedure.  To  date,  this  procedure  has  been 
used  more  often  in  one-to-one  instructional  ar- 
rangements in  teaching  discrete  skills  to  students 
with  moderate  and  severe  handicaps  (Ault  et  al.. 
1988;  Braam  &  R)lling,  1983),  but  it  has  also  been 
used  successfully  with  students  with  mild  handi* 
caps  (Precious,  1985).  The  current  findings  extend 
those  investigations  to  include  effective  use  of  pro- 
gressive time  delay  in  group  instruction  with  stu* 
dents  who  were  learning  disabled  and  extend  pre- 
vious research  showing  that  constant  time  delay 
was  effective  with  this  population  in  1:1  (Stevens 
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Ga«L  &  Boyte-GasL  in  press).  Efficiency  measures 
from  Expenmenis  I  and  II  are  similar  to  progressive 
nme-dehy  lnv«;.9a^ons  in  1:1  arrangements  as 
the  percent  of  error,  was  low  (5%  or  less)  and 
stimuli  were  learned  quickly  (9  sessions  or  feweri 
^-ompared  to  the  model-test  procedure,  substan- 
tial differences  were  found  in  the  error  percent- 
ages. However,  it  is  unclear  to  what  extent  these 
Jmdings  are  repiicable:  (a)  with  larger  groups  of 
students,  (b)  In  group  arrangements  where  sub- 
stantially different  content  is  being  taught,  (c)  in 
contexts  with  more  students  in  the  classroom,  or 
(d)  in  situations  where  the  teacher  was  less  skilled. 
Clearly,  these  areas  constitute  topics  for  future 
research. 

Third,  no  consistent  effects  of  the  tnal  presen- 
^hon  methods  were  found  across  investigations 
No  substantial  difference  between  the  two  condi- 
tions  occurred  for  all  four  sub^scts  In  Expenment 

This  may  b«  becau,ie  the  students  were  exper- 
.enccd  leam««  and  because  the  progressive  time- 
tielay  prociedure  U'ax  a  powerful  «ra»<»gy  produc 
"13  rapid  acquisition  u-.th  m.nimal  errors  In  Ex- 
periment II.  when  differences  between  the  two  tnal 

fcr.n«a  effects  occurred,  but  the  results  were 
mixed.  In  both  conditions.  Hank  and  Alice  re- 
L  N  ;  ""11'*'  °' for  Frank 

resuHn  '""'^P'-'""-  P«dictable  sequence 
resulted  in  fewer  sessions  to  cnterion  and  a  lower 
percentage  of  errors  to  cntenon  than  did  the  single- 
trial,  unpredictable  condiflon.  Although  some  d.f- 

ZT'w".  ^       ^»  ^«  progressive 

«me.delay  procedure,  because  of  its  frequent 
prompts  and  gradual  fading  of  prompts  in  t'..ie 
may  have  overridden  the  effects  of  the  trial  presen- 
teflon  sequence.  To  investigate  this  possibility,  the 
model-test  procedure  that  involved  fewer  prompts 
and  removed  those  prompts  more  abruptly  was 
n  Experiment  III.  Due  to  the  end  of  the 
school  year,  criterion  was  not  reached  in  all  trial 

results  in- 
dicated that  the  mutaple-trial.  predictable  se- 
quence produced  higher  levels  of  correct  respond- 

m  this  «udy.  It  app««  tf«t  manner  of  trial  presen- 

Ir^^TJl?  T"*^h.rs  should 

f««l  free,  ^m^jt,  to  select  a  trial  presentaflon  se- 
quencc  that  ftts  their  needs. 
The  iatlure  to  find  consistent  differences  across 


expenments  suggests  that  factors  such  as  the  trial 
sequence  may  be  important  only  for  some  students 
or  dunng  some  phases  of  instruction.  Cle^.  the 
emerging  data  on  task  variation  (Dunl*.  1981. 
Neef  et  al..  1980)  were  not  replicated  in  these 
penments.  Previous  research  on  task  vanaflon 
however,  used  different  types  of  tasks  rather  than 
the  same  task  presented  in  different  ways.  Future 
research  should  address  the  combined^ecttTf 
vimed  tasks  and  vaned  trial  presentation  formats 
hourth  It  is  interesting  to  note  that,  as  measured 
by  the  observers,  attention  was  relatively  low  vet 
acquisitton  of  target  and  observational  items  oc- 
curred.  It  may  be  that  anention.  as  measured  in 
these  expenments  (I*.,  looking  at  the  stimulus  card 
when  the  instructor  gave  the  group  attentional 
cue),  was  not  a  sensitive  index  of  students'  atten- 
t>on  to  instructional  stimuli.  Since  attending  data 
were  taken  only  at  the  time  the  instructor  gave  the 
attentional  cue  and  only  when  the  observer  glanced 
at  the  student,  some  anending  bei^avion  may 
have  occurred  but  were  not  measured. 

Fifth,  each  student  involved  .n  tne  group  Jeameu 
additional  stirr.uL  by  cbs*,x  sn^  oihen  in  the  group 
The  majority  of  observational  words  were  learned 
mHI    .VIIS  °'  'nstruction  until  the  in- 

dividual CRF  criterion  was  met.  Some  additional 
words  were  learned  after  the  CRF  criterion,  but 
not  to  the  same  extent.  This  indicates  that  dunnq 
acquisition  of  their  target  words  students  simultan 
eously  learned  other  students'  words.  After  stu- 
dents had  learned  their  own  words,  however,  and 
were  given  overleaming  tnals  to  fulfill  the  group 
cntenon.  less  observational  learning  occurred  I- 
may  be  that  dunng  acquisition  of  their  target  words 
they  were  more  actively  attending  to  all  instruc- 
tionai  stimuli.  This  assumption  is  supported  in 
part  by  increased  variability  and  decelerahng 
trends  in  the  attention  data  over  the  course  of  each 
expenment. 

In  addition,  a  student  who  was  seated  near  but 
did  not  participate  in  the  group  activity  also  learned 
a  substiintial  number  of  the  target  stimuli.  This  stu- 
dent was  noted  watching  the  sessions  during  Ex- 
penment I.  and  it  was  decided  to  measure  the  ef- 
Jec:s  of  that  exposure.  Thus,  he  was  pre-  and  post- 

m  Experiments 
II  and  nr.  No  contingencies  for  responding  or  at- 
tending were  in  effect.  In  Expenment  II.  he  ac- 
quired 91%  of  the  abbreviations  and  in  Experi- 
ment III  43%  of  the  words  taught  to  the  sub^ecu 
It  Is  not  clear  what  controlled  his  learning  other 
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than  the  opporturntv  to  ooserve  the  instruction. 
Althougn  proximity  appeared  to  be  necessary,  it 
IS  unlikely  that  it  was  surficient  to  ensure  sucn 
learning. 
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Teaching  Sight  Word  Reading  in  a  Group  Instructional 
Arrangement  Using  Constant  Time  Delay 

David  L.  GasiJ  Mark  Wolcry.-  Lowry  L.  Morns.- 
Patricia  Munson  Ooyle«*  and  Siacie  Meyer^ 

'  Group  trrorlc$%  Teaching  S^ralcpics  Proicci.  Dcpartmcni  ol  Special  Educaiion.  Univcrxiiy  oi 
Georgia.  570  Aderhold  Hall.  Alhcns.  GA  30602.  USA.  •  UnivcrMiy  ol  Kcniuckv  Lexington. 
KY.  tSA.  '  Favetie  Cuuniy  Public  Schools.  KY.  USA 

Absiracu  In  (his  mvesugation  we  examinee'  (he  eU'ectivencss  ot  constant  (infie  delay 
(CTD)  in  a  small  group  insiructional  arrangemen(  Five  primary-aged  students  in  a  self- 
contained  classroom  for  students  with  moderate  delays  were  taught  to  read  environ- 
mental sight  words.  In  addition,  wc  assessed  observational  learning  (students  learning 
other  group  members'  words)  across  each  instructional  condition.  The  definitions  of  the 
words  taught  were  inserted  in  the  descriptive  verbal  praise  statement  after  correct 
responses.  We  assessed  .students  on  their  acquisition  of  the  definitions  of  their  target 
and  observational  learning  words.  We  ubed  a  multiple  probe  design  across  word  sets  to 
assess  the  effectiveness  of  the  CTD  procedure  iri  the  small  group  instructional  arrange- 
ment. The  results  indicated  that  la)  CTD  was  effective  in  teaching  sight  words  to  four 
students,  (b)  students  acquired  some  information  targeted  for  other  students*  and  (c) 
students  acquired  a  minimal  amount  of  information  presented  in  the  praise  statements 
for  their  own  and  other  group  members  target  behaviors. 


Researchers  have  found  constant  itmc  delay  (CTD)  lo  be  an  effective  and 
efficient  instructional  strategy  for  teaching  students  with  handicaps  in  one-to- 
one  instructional  arrangements  (Handcn  &  Zanc.  1987).  The  procedure  is  quite 
^iraighlforward.  It  begins  by  prcscniing  several  trials  in  which  the  discrimina- 
tive stimulus  (c.g.«  printed  word)  and  controlling  prompt  (c.g.«  spoken  word) 
are  paired.  After  one  or  two  zero  second  delay  trials  on  each  target  stimulus, 
the  controlling  prompt  is  delayed  a  specified  number  of  seconds  (e.g..  3  s).  All 
subsequent  trials  are  presented  at  this  delay  until  criterion  is  reached.  Typi- 
callv.  within  the  first  two  sessions,  subjects  begin  to  respond  prior  to  the  dcliv- 
:rv  ot  ihc  prompt  vho^^  mu  a  transfer  ol  stimulus  control  from  ihc  prompt  :u  iIk: 
target  stimulus. 


This  investigation  was  supported  by  the  U.S.  Department  ol'  Education.  Grant  G0087302I5.  How* 
ever.  Ihe  opinions  expressed  do  not  nece<(sanly  reflect  Ihe  policy  of  the  U.S.  Dcpirtmeni  of 
Education,  and  no  olficial  endorsement  ot  ihe  U.S.  Depanment  ol  Education  should  be  inferred. 
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Ttblii  i,  Sludenis.  largci  word  pairs,  order  ot  msiruciion.  and  larpci  Mimuli 


Order  oi  Students 


mscruciton 

Colin 

Brcni 

Andrea 

Tommv 

Delben 

Set  1 

closed 

doctor 

enter 

nurse 

push 

v:ouniy 

dcnii^i 

name 

pull 

Set  : 

stairs 

ambulance 

cold 

police 

telephone 

>iiite 

entrance 

city 

poitun 

emergency 

Sec  3 

operator 

no  swimm  nc 

warning 

iadies 

no  irespussinki 

hospiiai 

elevator 

caution 

danger 

no  bareicci 

Sel  4 

iire 

csCalalor 

open 

cmplovccN  onlv 

(ire  CNCJPC 

laxi 

no  aumiuance 

Ntop 

cmerpcncv  cxii 

tire  exit 

making  eye  contuci  with  the  word  curd  wiihm  4  s  of  the  group  uiiendmp  wuc. 
This  was  followed  by  Jhe  teacher  ensuring  un  individual  attending  response 
from  ihc  lurgcted  student  and  prescntmg  the  task  direction  '(Sludcnt  s  namcj. 
look.  V.'hai  word?" 

Probe  procedures.  Individual  probe  sessions  consisted  of  40  '.rials;  oni-  "-"-.i 
on  each  of  the  «  target  words  and  one  trial  on  each  ol  the  32  observaiion.ii 
words.  The  teacher  conducted  a  minimum  of  three  probe  sessions  in  each  probe 
condition,  or  until  the  data  stabilized.  Probe  conditions  occurred  prior  to  in- 
struction on  the  first  word  pair  and  after  all  students  met  criterion  on  their  word 
pairs.  During  probe  conditions,  the  teacher  presented  the  word  card,  said 
"•(Student's  name),  look.  "  secured  an  attending  response,  and  provided  the 
task  direction.  -What  word.'  "  The  student  had  4  s  m  which  to  respond.  11'  .i 
student  made  a  correct  response  within  the  4.»i  response  interval,  the  teacher 
provided  verbal  praise  and  the  choice  of  an  edible  or  toy  on  a  continuous 
reinforcement  schedule  (CRF).  No  response  and  all  incorrect  responses  uerc 
Ignored,  followed  by  the  teacher  waiting  the  3-.^  s  intertrial  interval.  To  m.un- 
tain  student  attention,  the  teacher  delivered  verbal  praise  and  an  edible  on  .i 
VR3  sc^.cdulc  for  making  eye  contact  with  the  word  card  and  sitting  appmpri- 
aiely.  During  the  last  two  sessions  of  Probe  IV  and  Probe  V.  she  reinforced 
correct  responses  on  a  VR3  rather  than  a  CRF  schedule,  and  reinforced  attend- 
ing behaviors  on  a  VRIO  rather  than  a  VR3  schedule.  This  was  done  to  mainiam 
subject  responses  following  the  final  instrucnonal  condition. 

Coristunt  time  delay  The  teacher  conducted  instructional  ses.sions  in  a  small 
group  arrangement  us>nc  a  ()-4.s  CTD  procedure,  lluch  session  cunsisiod  oi  M) 
trials;  t  trials  per  subject,  three  trials  per  word  from  each  pair.  Wc  duidcd  c.icn 
session  into  six  blocks  of  five  trials  with  students  receiving  one  trial  in  each 
block.  Words  were  randomly  intermixed  across  the  six  blocks.  During  session 
I.  wc  implemented  a  0-s  delay  in  which  the  teacher  provided  the  group  .md 
individual  attending  cues,  presented  the  task  direction,  and  immediately  mod- 
eled the  correct  word  name.  In  all  subsequent  sessions,  we  inserted  a  a  4-s 
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delay  interval  between  the  presentation  of  the  task  direction  and  the  teacher's 
delivery  of  the  nfiodel.  Both  correct  responses  bctore  the  prompt  (anticipations) 
and  correct  responses  after  the  prompt  (correct  waits)  resulted  in  the  teacher 
providing  descriptive  verbal  praise  and  an  edible  or  toy.  The  descriptive  verbal 
praise  statement  included  the  teacher  saying.  "Good/*  repeating  the  word 
name,  und  providing  an  abbreviated  definition  of  the  word  (e.g..  "Exit  means  to 
go  out*').  Only  anticipations  counted  toward  criterion.  Errors  occurring  before 
the  prompt  (nonwait  errors)  and  after  the  prompt  (wait  errors)  resulted  in  the 
teacher  saying,  **No/*  waiting  the  3-5-s  intertnal  intervali  and  presenting  the 
next  trial.  A  no  response  resulted  in  the  teacher  waiting  the  intcnri?l  time,  and 
presenting  the  next  trial. 

In  order  to  move  to  a  probe  condition,  a  group  criterion  had  to  be  met.  That 
is.  all  students  had  to  perform  at  100%  anticipations  on  their  two  target  words, 
when  reinforced  on  a  CRF  schedule  for  one  sc..  n.  followed  by  two  consecu- 
tive sessions  at  100%  anticipations,  when  reinforced  on  a  VR3  schedule.  If  a 
student  attained  criterion  on  his  targeted  words  before  other  members  of  the 
group  met  criterion  on  their  words,  he  or  she  remained  in  the  group  and  re- 
ceived trials  as  usual. 


Observationni  Lcarnmn 

We  defined  observational  learning  as  a  student  learning  the  target  words  of 
other  students.  For  each  student  and  each  instructional  condition,  there  was 
one  word  pair  (two  words)  receiving  direct  instruction,  and  four  word  pairs 
(eight  words)  that  students  could  learn  through  observation.  We  collected  ob- 
servational learning  data  on  the  first  day  a  student  met  criterion  on  his  or  her 
target  pairs  (to  criterion).  Each  assessment  session  consisted  of  eight  trials,  one 
trial  for  each  observational  word,  conducted  by  the  teacher  using  the  probe  trial 
procedure.  The  purpose  of  this  session  was  to  determine  whether  observational 
learning  occurred  simultaneously  with  the  acquisition  of  target  words.  When  all 
students  in  the  group  met  criterion  (through  criterion),  observational  learning: 
was  again  measured  i;^  : -ch  probe  session. 


IniidvrAal  hiformatUm 

During  each  probe  condition,  one  of  the  investigators  indiviUually  assessed  the 
students  on  their  acquisition  of  sight  word  definitions.  The  teacher  provided 
definitions  as  part  of  the  descriptive  praise  statement  during  CTD  instruction. 
During  Probe  I.  we  assessed  all  40  word  definitions.  Geginninu  with  Probe  II. 
wc  assessed  only  those  definitions  of  words  just  presented  (e.g..  Pair  1)  and 
those  to  be  presented  in  the  next  inMructional  condition  (Pair  2).  The  investiga- 
tor tested  students  on  definitions  for  their  two  target  words,  as  well  as  those 
words  taught  to  the  other  members  of  the  group.  A  total  of  20  word  definitions 
were  tested  each  session;  one  trial  per  word.  A  trial  began  with  the  investigator 
securing  the  student*s  attention  and  providing  the  task  direction*  "(Student's 
name),  look,  what  docs  (word)  mean    The  student  had  4  s  to  respond.  The 
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investigator  reinforced  correct  responses  on  a  CRF  schedule  wiih  verbal  praise 
and  an  edible,  but  ignored  incorrect  and  no  responses. 

Experimental  Dcsiun 

We  used  a  multiple  probe  design  (Tawncy  &  Cast.  1984)  across  four  word 
pairs,  with  reinforced  probe  conditions,  to  evaluate  the  effectiveness  of  the 
CTD  procedure.  Differential  reinforcement  of  correct  and  incorrect  responses 
on  probe  trials  increased  the  probability  that  students  would  respond  correcilv 
during  probe  conditions  and  decreased  the  probability  that  probe  data  were  a 
deflated  representation  of  students*  abilities.  Experimental  control  was  demon- 
strated when  probe  performance  remained  stable  until  the  introduction  of  ihc 
CTD  procedure,  upon  which  there  was  an  abrupt  change  in  level  and  trend  that 
stabilized  at  cnterion.  The  sequence  of  experimental  conditions  was  as  follows 
probe  all  word  pairs  in  one-to-one  sessions:  teach  one  word  pair  to  each  student 
in  the  group  until  all  students  meet  criteria:  probe  all  word  pairs:  and  repeat  this 
sequence  until  all  word  pairs  have  been  taught.  The  fourth  word  pair  served  as 
a  control  for  each  student.  An  experimental  analysis  of  students'  acquisition  o( 
observational  and  incidcnta'.  learning  was  also  possible  using  this  design. 

Agreement 

One  of  the  investigators  collected  interobservcr  agreement  data  on  student 
responding  at  least  once  every  condition,  or  every  five  days.  We  used  a  point 
by  point  method  to  calculate  agreement  estimates  in  which  the  number  of 
agreements  is  divided  by  the  number  of  agreements  and  disagreements  multi- 
plied by  100.  We  collected  procedural  agreement  data  iBillingsley.  White. 
Munson.  1980)  simultaneously  with  interobservcr  agreement  data.  Data  wore 
collected  on  the  teacher's  compliance  with  written  procedures.  Instructor  be- 
haviors measured  for  all  experimental  conditions  included;  presenting  the  cor- 
rect word  card;  securing  the  group  and  individual  attending  response:  present- 
ing the  task  direction:  waiting  the  appropriate  response  interval:  delivering  -he 
appropriate  consequence  based  on  a  student  s  respon.se:  and  waiting  the  cor- 
rect intertrial  interval.  In  addition,  we  collected  data  on  whether  the  teacher 
waited  the  appropriate  delay  interval  before  delivering  the  model  and  complied 
with  group-orienied  contingency  procedures  during  CTD  instruction.  We  cal- 
culated agreement  estimates  on  each  of  these  teacher  behaviors  using  the  for- 
mula, number  of  observed  teacher  behaviors  divided  by  the  nu.-nber  of  planned 
teacher  behaviors  multiplied  by  100. 


Results 

Agreement  Data 

The  mean  lerceniages  of  agreements  on  student  responding  for  Colin.  Breni. 
Tommy.  Delbert.  and  Andrea  in  prcbe  conditions  were  98.39^  (range  9*:- 
100%).  99.1%  (range  95-100%).  98.9%  (range  95-100%).  99.6%  (range  98- 
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Tible  2,  Mean  pcrccntaws  or  correct  rcspondmji  during  prooc 
condition!^  u^ing  CTD  procedure 


Target 
Student  Mimuli 


Culin  War  \ 
Pair  2 
Pair  3 
Fair  4 

Ureni  P^ir  I 
Pair  2 
Pair  3 
P-ir  4 

Andrea  Pair  1 
Pair  2 
Pair  \ 
Pair  4 

Tommy  Pair  I 
Pair  2 
Pair  3 
Pair  4 


Probe 

Probe 

Probe 

I'l  10 

1  rooe 

1.  'r 

II.  7c 

III.  7( 

IV 

V  ^ 

i) 

l(X) 

MX) 

KK) 

w 

i) 

l(X) 

l(X) 

0 

0 

•^2.9 

ii 
u 

u 

0 

0 

(1 

MX) 

UKJ 

"1.4 

HKJ 

0 

0 

iOO 

<0 

l(X) 

I) 

0 

0 

'^2.9 

1) 

u 

0 

(1 

0 

i) 

MX) 

MKJ 

KK) 

WM) 

0 

0 

100 

KXJ 

1) 

(1 

0 

•^2.9 

ItK) 

(1 

0 

0 

0 

0 

(1 

100 

KK) 

0 

0 

MX) 

KM) 

0 

0 

0 

V2  0 

KK) 

0 

0 

0 

0 

0 

100%).  unti  99.6%  (rungc  9H-I00%).  rcsocctivclv  Tl...  mn..„  « 

»3-IOO%)  for  Colin.  98.3%  (range  H}-IOO%)  lor  Dclbcri  and  100'°.  C  8^^, 

^  (rang.  «-IUO%>  for  Andr  a  ,  " 

100?!.)  for  Tommy.  ..nd  99.3%  (range  «5-|009f)  lor  Dclberi  n,,nnl  rrn 

was  vj-iUO%  tompliuncc.  A  teacher  behaviors  wnrn  -.r  iiuir/  '•"-viur> 

:s;gV9r;'SoV;  ^peafir^L^rr^a  r^^^^^^^^^^ 

oSI!)  aiidT  r'"!'"*'  '^'^"^  consequence  .mean  99.47.;  range  9?: 
100%).  and  prcscni.n«  the  group  aitend.ng  cue  (mean  99.7':?;  range  9ft-m('/,. 

Effvi  tivvm-ss  of  Consumt  Turn-  Ihluy 
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edible  or  toy,  whereas  correct  waits  received  only  the  dcscrtpttvc  verbal  praise. 
This  modification  was  etfecttve  tn  producing  criterion  level  responding  tor 
Brenu  Andrea,  and  Tommy.  However,  ii  was  ineffective  tor  Dclbert.  The 
effectiveness  of  the  CTD  procedure  was  replicated  for  Colui  Brent.  Andrea, 
and  Tommy  without  any  procedural  modifications  across  the  next  two  pairs  oi 
words  from  Sets  2  and  3.  In  Probe  IV.  Brent,  Andrea,  and  Tommy  did  not 
maintain  criterion  level  responding  on  all  of  their  target  words.  Conscquentlv. 
the  incher  implemented  a  retraining  instructional  condition  with  these  stu* 
dents  using  the  CTD  procedure.  After  retraining,  we  conducted  a  final  prohc. 
and  each  of  the  students  .maintained  criterion  level  responding  on  all  target 
words.  Word  pairs  from  Set  4  were  not  taught  to  any  student  due  to  time 
restrictions  and  served  as  untreated  control  words. 

In  addition  to  differential  reintorcemcnt.  we  instructed  the  teacher  to  im* 
plement  various  procedural  modifications  throughout  the  investigation  lor 
Delbert.  These  modifications  included:  (a)  the  addition  of  a  specific  attentional 
response  in  which  he  was  required  to  name  the  letters  ot'the  word  in  sequence 
after  the  teacher's  model  prior  to  giving  him  the  opportunity  to  read  the  word: 
(b)  thinning  the  schedule  of  reinforccm.ent  for  group  attending;  (c)  teaching  one 
word  in  isolation:  and  (d)  conducting  supplemental  one*to-onc  instructional 
sessions  while  he  continued  to  participate  m  group  instruction.  However,  the.sc 
modifications  were  not  effective  in  establishing  a  conditional  discrimination 
with  this  student.  The  hsi  modification  attempted  before  the  end  of  the  school 
year  was  teaching  Delbert  in  a  one*to*onc  arrangement  and  reassigning  words 
to  the  pair.  One  word  from  the  initial  pair  (pull)  was  taught  with  one  word  he 
had  learned  through  observation  (exit)  during  the  first  CTD  condition.  The 
onginal  4-s  CTD  procedure  was  used.  This  modification  was  etfective  in  teach* 
tng  Oetbcrt  to  respond  diDcrentially  to  the  words  ''pull"  and  "exit." 

Effidvmy  Dutu 

The  number  of  trials,  number  ot  errors,  percentage  of  errors,  und  number  oi 
minutes  of  direct  instructional  iime  to  criterion  lor  Colin.  Urcnt.  Andrea,  and 
Tommy  are  presented  in  Table  J.  These  efficiency  data  it»  i  ntvruni  are  based  on 
the  first  instructional  session  that  a  student  met  the  1(^0^  CRF  criterion  on  his 
or  her  target  word  pair  As  .oown  m  Table  3.  the  total  number  of  trials,  errors, 
percentage  of  errors,  and  direct  instructional  time  decreased  with  each  subse- 
quent CTD  instructional  condition.  The  mean  number  of  trials  to  criterion  was 
82.5  ir  «  30-108)  in  the  first  CTD  condition.  39  (r  =  30-60)  in  the  second,  and 
27  (r  =»  18-48)  in  the  third  and  final  instructional  condition,  fhc  number  i)r 
errors  and  percentages  of  errors  to  criterion  showed  similar  decreases.  In  the 
first  CTD  condition,  the  mean  number  of  errors  wa*;  7  75  (/•  =  0-13)  and  the 
mean  percentage  was  ^A7f  ir  =  0-13.5%).  The  second  application  of  CTD  in 
the  smaii  group  resulted  in  a  mean  number  of  errors  of  1.74  Ir  1-2)  and  a 
decrease  in  the  percentage  of  errors  to  A.sn  (r  =  3.3-6.69f').  The  mean  number 
and  percentage  of  errors  decreased  to  U.5  (r  =  0-2)  and  1.9%  ir  =  0-8.3%). 
respectively,  in  the  third  CTD  instructional  condition.  Finally  the  total  amount 
of  time  spent  by  the  teacher  and  students  engaged  in  group  instruction  until 
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TaMf  J.  EfRciencv  meua^ures  to  cruerion  across  three  in^irucnonal 
condmons 


f  f  Uf  U  p«lf 

1  crcciii  UI 

1  n)iruwuun4i 

Siudeni 

errors 

errors 

iimc* 

Wont  Fair  I 

Coiin 

1) 

0 

I  n:}2  mm 

Brent 

9ft 

13 

13,3 

4  0:43  mm 

Andrea 

lUK 

13 

12 

5  n:42  mm 

Tommy 

9ft 

4  n:5i  mm 

Totah 

330 

9  4 

5  h:42  mm 

Word  Pair  2 

Colin 

M) 

^  ft 

1  h;26  mm 

tireni 

3ft 

1 

^  3 

1  h:47  mm 

Andreu 

30 

ft  ft 

1  h:32  mm 

Tommv 

N) 

1  } 

^  h.OH  mm 

Toluis 

I<ft 

4  5 

^  h:OM  mm 

Word  Pair  J 

Colin 

IK 

0 

0 

i  h:|}  mm 

Brent 

\H 

0 

0 

1  h:07  mm 

Andrea 

24 

M  3 

1  h:32  mm 

Tommy 

48 

n 

U 

:  h:33  mm 

ToiuN 

m 

-1 

1  9 

:  h:55  mm 

*  The  (oiai  amount  iil  msiruciional  iimc  lo  crrcrion  i\  vrgual  lo  the 
number  ul  hours  and  mmulcx  it  took  the  slowest  student  m  (he  group  lo 
reach  /<'  inivrum  level  respondmp. 


criicrion,  Jccrca.scd  by  2  h  34  mm  Irom  ihc  lirsi  lo  the  second  CTD  tnsiruc- 
tional  conditions,  and  by  2  h  47  min  from  the  miuai  CTD  condition  lo  the  final 
CTD  instructional  condition. 

()h.\eruanonai  Lkununu 

The  percentages  of  correct  responding  lor  observational  words  lor  Co!in. 
Brent.  Andrea,  and  Tommy  are  shown  in  Table  4.  Prior  to  the  first  instructional 
condition,  Colin  was  the  only  student  who  was  able  lo  identity  any  ot'thc  words 
targeted  for  other  group  members.  He  correctly  read  one  wnrj  from  a  pair 
assigned  to  Andrea  in  the  first  instructional  condition  il2.3Cf)  and  one  word 
from  another  pair  assigned  to  Andrea  tn  the  fourth  instructional  condition 
(\2.5%).  All  correct  responding  to  the  remaining  observational  words  was  at 
zero  percent  across  word  pairs  and  students  prior  to  mstruciion.  After  rcachint: 
criterion  Icve^  responding  on  their  pairs  of  target  words,  wc  assessed  students 
for  acquisition  of  observational  words  iCalled:  "lo  criterion").  We  also  as- 
^esscd  them  in  the  probe  condition  after  the  group  mot  criterion  on  each  set.  In 
all  cases,  students  learned  some  of  their  group  members'  words,  and  much  ol 
this  learning  occurred  before  they  met  cri.^rion  on  their  target  words  rather 
than  during  overlcarning  trials.  We  also  measured  mamtenance  of  observa* 
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Tiblc  4,  The  pcrccriKiccN  nt  correct  nhservaiional  rcNponUinc 
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IVobc 

To 

Probe 

To 

Probe 

To 

Probe 

Student 

pair 
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cnicnnn.  '  f 

II.  r? 

cnternn. 
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I) 
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1 
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1 1 

ft 
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1 1 

1  mi 
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i:.3 

K.3 

12.3 

12.3 
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1 

7 

nn  / 

J.T 

u 

11 
II 

^1  i 
•  1  .  *v 

(I 

il 
II 

1 1 
1 1 

Kl)  7 
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4 

M 

II 

(1 

II 

\ndrca 

1 

il 
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1 

41  7 

VI  9 

0 

1) 

23 

n  3 

lis  1 

0 

0 

0 

4 

(1 

1) 

1) 

(1 

rummv 

1 

f| 

^4  2 

1 

1) 

0 

23 

Ih  7 

Ih  1 

1 

0 

II 

(» 

2H.6 

4 

0 

0 

1) 

0 

1 

0 

ftl  ..^ 

42.9 

4  2 

50 

44  K 

34  H 

^tuUents 

^ 

1) 

(1 

(1 

VV6 

47.3 

4 

1 1 

2.1 

1  1 

3.1 

tiunal  learning.  SiUdcncs  tended  lo  matnlain  some,  but  noi  a 
uonai  learning. 

Incidental  In/nrntuiu^n 


ul  ihcir  obscrva- 


Ourtng  instruction,  the  teacher  included  the  definition  ol  the  words  (incidental 
informationi  in  the  descriptive  praise  staicmcnl  tullowmg  correct  responses 
The  perccniages  01  correct  responding  on  target  and  observaiionai  words  when 
measured  in  the  probe  conditions  are  bhown  in  Table  5.  All  students  learned 
some  o(  the  incidental  tnt'ormation.  definitions,  from  the  de^icriptive  praise 
statements.  Further,  learning  i)ccurrcd  in  a  rclativciv  equal  manner  across 
target  words  and  words  taught  to  other  group  members.  Thus,  students  were 
able  to  learn  definitions  to  about  a  third  ot  the  words  taught  simply  from  hearing 
the  teacher  say  the  definition  in  the  praise  statement,  interestingly,  there  were 
substantial  differences  in  the  amount  that  each  student  learned:  for  example. 
Brent  learned  considerably  more  than  "  immv.  The  controllinu  v  anable  respon- 
sible lor  this  difference  is  not  known. 

Discussion 

The  purposes  of  this  study  were  10  (a)  evaluate  the  effectiveness  of  a  CTD 
procedure  in  a  small  group  instrucuonal  arrangement,  (b)  report  the  efficiency 
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Small  Group  insirucuun 

TaMc  5.  The  ncrcenuccs  of  correct  incidental  rcspondina  tor  target  and  ohscrvaMonai  wonis 
Probe  I  Probe  II  Probe  III  Prebc  IV 


Word    TarffU    Obscrv..    TATfei*    Obierv  .    Tanei.    ObKrv .    Tariet,    Obterv  . 


Siudem 

pair 

% 

fit 

Colin 

! 

0 

0 

0 

P3 

0 

4  2 

2 

0 

0 

0 

0 

66.7 

23 

3.3 

12.3 

3 

0 

0 

0 

0 

0 

33  3 

Pretesi 

0 

0 

Posticii 

319 

oreni 

1 

iUO 

i 

yj  i 

2 

0 

12.3 

16.7 

4  2 

100 

62.3 

0 

62.3 

3 

50 

8.3 

0 

0 

50 

54  2 

Preicsi 

n  3 

IJ  1 

Posiicti 

83  3 

^0  8 

1 

16.7 

8  3 

?0 

41  7 

37  5 

13J 

16.7 

50 

29.2 

50 

43  8 

16.7 

33.3 

) 

0 

12.3 

0 

12.3 

0 

20.1 

Preiesi 

16.7 

123 

Posiicsi 

J3  3 

>6  1 

Tommy 

1 

0 

0 

16  7 

16.7 

0 

8  3 

2 

0 

0 

0 

12.5 

16.7 

20.8 

0 

8  3 

3 

0 

0 

0 

0 

0 

0 

Pretesi 

0 

0 

POIIICK 

M  1 

12.3 

Touat 

1 

16.7 

5  2 

41  7 

47  9 

12.5 

23  9 

across 

» 

8  3 

7  3 

167 

11.3 

58.4 

38.3 

50 

26.7 

icudcnis 

) 

12.5 

3.2 

0 

3.1 

12.3 

:7.i 

PtTlCSI 

12.3 

59 

Posiictt 

37  5 

37  8 

data  of  this  procedure,  (c)  identify  the  acquisition  of  words  through  observa- 
tional learning,  and  (d)  investigate  the  acquisition  of  incidental  information 
presented  in  the  descriptive  praise  statements.  Based  on  the  findings  of  ihi.s 
investigation,  wc  can  draw  four  conclusions. 

First,  teachers  can  successfully  implement  the  CTD  procedure  in  a  small 
group  arrangement  in  order  to  teach  new  skills.  This  procedure,  although  ctfec- 
tive  m  one*to-onc  instructional  arrangements  (Ault  et  al.,  I9K8).  has  not  been 
used  extensively  with  small  groups  (Alig,  Wolcry,  &  Cast,  in  press).  Data 
presented  in  Fig,  I  and  Table  2  indicate  that  four  students  with  moderate 
handicaps  reached  criterion  level  performance  across  three  sets  of  word  pairs 
The  CTD  procedure  was  initially  ineffective  in  establishing  cntenon  level  per- 
formance with  Octbert:  however  he  eventually  established  a  conditionai 
discrimination  after  various  procedural  modifications  were  implemented  m  a 
one-to-one  instructional  arrangement.  Although  there  were  a  senes  of 
manipulations  that  occurred  prior  to  successful  criterion  level  pertormancc.  it 
appears  that  the  difficulty  ot  the  mtttal  discrimination  between  words  in  Pair  i 
(push/pull)  may  have  contributed  to  Delbcrt  s  inability  to  reach  critcnon  level. 
The  final  manipulation  of  re*pairing  the  stimuli  resulted  in  his  reaching  cntenon 
level  responding.  Although  we  found  that  a  classroom  teacher  could  implcmeni 
this  procedure  both  effectively  and  reliably,  additional  research  is  needed  to 
extend  its  use  with  other  populations  and  tasks.  In  addition,  investigations 
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sihouid  aiiempi  lo  compare  this  procedure  to  other  insiruciional  strategies 
shown  to  be  effective  in  onc-(o*one  mstruciicnai  urrangcmenis  (e.g.,  system  ot 
least  prompts  and  most  to  least  prompting). 

Second,  CTD  became  more  efficient  over  lime.  Although  each  or'  the  stu- 
dents had  a  history  ot  learning  with  this  procedure,  the  teacher  had  not  used 
CTD  with  these  students  in  a  small  group  arrangement.  This  may  have  contrib- 
uted to  the  greater  number  of  trials,  errors,  and  direct  instructional  time  lo 
criterion  in  the  first  instructional  condition.  This  initial  application  ot  CTD 
resulted  in  twice  the  total  number  of  trials  to  criterion  as  the  second  CTD 
condition  and  3  times  the  number  ot  trials  as  the  third  condition.  Similar  results 
arc  shown  for  the  number  of  errors.  That  is,  m  the  first  CTD  condition,  students 
made  4  tirr.cs  the  number  ot  errors  as  in  the  second  instructional  condition  and 
15  times  the  number  of  errors  as  in  the  third.  Direct  instructional  lime  also 
decreased  over  time  as  the  students  learned  to  learn  with  CTD  in  the  small 
group  arrangement. 

Third,  all  students  acquired  some  target  informaiton  through  observation, 
although  the  percentages  of  correct  responding  were  not  maintained  in  subse- 
quent  probe  conditions.  This  is  particularly  evident  based  on  a  comparison  of 
students'  pertbrmances  in  the  hnal  probe  condition  with  their /r;  (htcrion  per- 
formances. The  exception  was  the  percentage  of  net  gam  in  correct  observa- 
tional responding  on  words  from  the  first  instruciionni  sri.  Fach  of  the  students 
in  the  group  responded  at  higher  levels  in  Probe  II  than  when  /r;  intcnon.  This 
increase  may  be  attributed  to  the  number  of  overlearning  trials  Colin,  Brent. 
Andrea,  and  Tommy  received  as  they  waited  for  Delbcrt  to  reach  ciiiwiK  n.  It 
might  he  expected  that  the  increase  in  the  number  of  exposures  to  information 
of  other  students  would  result  in  greater  percentages  of  observational  learning. 
However,  the  percentages  of  correct  responding  in  Probe  II  for  Set  I  words  did 
not  maintain  in  subsequent  probe  conditions.  The  percentages  of  correct  re- 
sponding may  have  maintained  at  the  i  nti'rum  levels  if  we  had  specifically 
programmed  for  maintenance  ic.g.,  review  trials  on  previously  learned  tarpci 
behaviors.  Doyle,  Gast,  Wolery,  Ault,  ik  Farmer.  iyH9).  We  need  additional 
research  on  how  lo  (a)  measure  observational  learning  in  small  group  instruc- 
tion, (b)  arrange  small  group  instruction  in  order  to  facilitate  observational 
learning,  and  (c)  maintain  observational  learning  once  the  student  demonstrates 
acquisition. 

Finally,  each  siudeni  acquired  incidental  intormaijon  inserted  m  the  Ol* 
scriptive  praise  statements.  Minimal  differences  existed  in  the  amount  of  inci- 
dental information  learned  for  target  and  observational  words  The  low  per- 
centages of  correct  responding  to  the  incidental  information  may  relate  to  the 
difficulty  of  the  target  task  (i.e.,  students  did  not  know  the  referents  or  word 
meaning  for  the  siuht  words).  This  information,  the  definition,  x^un  presented  in 
the  descriptive  praise  statements  as  the  incidental  learning  task.  In  summarv. 
tdture  investigations  should  focus  on  the  use  of  various  instructional  Ntrategics 
m  small  group  arrangements.  In  addition,  research  should  investigate  straicgies 
tor  facilitating  the  acquisition  ot  target  and  nontarget  information  through  ob* 
servational  learning. 
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Abstract 

This  investigation  studied  the  acquisition  of  incidental  information 
(spelling)  wnen  subjects  were  taught  to  read  sight  words.  Four 
primary-aged  students  with  mild  mental  retardation  placed  In  a  classroom 
for  students  with  multiple  handicaps,  served  as  subjects.  Instruction 
occurred  In  a  small  group  arrangement  using  a  constant  time  delay 
procedure.    The  teacher  presented  the  spelling  of  the  target  word  either 
prior  to  the  student  reading  the  word,  or  as  part  of  the  conr^quent 
event,  following  a  student's  response.    A  multiple  probe  ceslgn  across 
word  sets  was  used  to  assess  experimental  control  of  both  the 
acquisition  of  incidental  information  and  the  effectiveness  of  the 
constant  time  delay  procedure     The  results  indicated  that:  <a)  each 
student  acquired  some  of  the  non-targeted  spelling  information  and  b) 
constant  time  delay  was  effective  in  teaching  all  words  to  each  of  the 
four  students.    These  findings  are  discussed  in  terms  of  designing 
effective  and  efficient  small  group  instruction  for  students  with 
dlsabil Ities. 


Acquisition  of  Incidental  Information  During  Small  Group  Instruction 


Smai;  group  instructional  arrangements  have  oeen  an  effective  ana 
viable  alternative  to  one-to-one  instruction  in  classrooms  serving 
students  vith  a  variety  of  dl satJi  1 1 1 les  (Alberto.  Jobes,  Slzemore,  & 
Doran,  1980;  Browder,  Hines,  McCarthy,  &  Fees,  1984;  Fink  8.  Sandall, 
1980;  Oliver  8.  Scott,  1981).    An  often  cited  advantage  of  group 
Instruction  is  that  it  allows  for  observational  learning  (Browder, 
Schoen,  &  Lentz,  1987;  Oliver  &  Scott,  1981;  Orelove,  1982;  Westllng, 
Ferrell,  &  Swenson,  1982).    Bandura  (1986)  defined  observational 
learning  as  the  ability  to  acquire  npw  skills  through  the  observation  of 
the  behavior  of  a  model.    In  the  context  of  group  Instruction, 
observational  learning  may  occur  by  a  student  imitating  either  the 
teacher's,  or  another  student's  model  of  (a)  the  correct  target  response 
or  (b)  Incidental  Information  presented  by  the  teacher  or  student  that 
is  related  to  but  not  targeted  for  direct  Instruction. 

The  use  of  a  small  group  Instructional  arrangement  does  not 
preclude  the  use  of  systematic  and  empirical  1 y  verified  instructional 
methods  (Brown,  Holvoet,  Guess,  &  Mulligan,  1980).    The  constant  time 
delay  procedure  entails  Inserting  a  fixed  amount  of  time  (e.g.,  4 
seconds)  between  the  presentation  of  the  discriminative  stimulus  (task 
alrectlon  or  material )  and  a  control  1 ing  prompt  (e.g. ,  teacher's  moael ) 
after  a  series  of  simultaneous  or  0-sec  de-lay  trials.    This  strategy 
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effectively  transfers  stimulus  control  from  the  controlling  prompt  to 
the  novel  stimulus  cDemchak.  P^O:  Wolery  -S  Gast.  1984). 

Recent  investigations  have  shown  that  the  constant  time  ueiay 
procedure  can  De  both  effective  and  efficient  In  small  group 
instructional  arrangements.    Schoen  and  Si vl 1  (1989)  arranged  students 
Into  dyads  and  compared  the  system  of  least  prompts  and  constant  time 
delay  procedures  in  teaching  self-help  skills  to  preschoolers  with 
developmental  delays.    Although  both  were  effective  in  establishing  the 
new  skills,  the  time  delay  procedure  was  found  to  be  slightly  superior 
In  terms  of  the  number  of  sessions  to  criterion.    Each  of  thes<» 
procedures  resulted  in  students  learning  the  other  dyad  member's  target 
information  through  observation  alone.    Wolery,  Cybriwsky,  Cast,  and 
Boyle-Gast  (in  press)  used  a  constant  time  delay  procedure  wlt.^  either 
specific  or  general  attending  cues  to  teach  facta  about  local  service 
and  government  agencies  and  over-the-counter  medications  to  a  group  of 
four  secondary-aged  students  with  learning  disabilities.    In  this 
investigation,  the  constant  time  delay  and  efficient  In  teaching  these 
facts.    The  students  acquired  not  only  their  own  target  Information,  out 
also  other  student's  target  behaviors  and  related  but  non-targeted 
Incidental  Information.    In  addition,  the  results  showed  that  requiring 
a  specific  attentlonal  response  facilitated  both  types  of  observational 
1  earning. 

Another  investigation  which  used  a  constant  time  delay  procedure  in 
a  small  group  arrangement  (Cybriwsky,  Wolery,  &  Cast,  in  press)  taught 
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beginning  sight  word  reading  to  preschoolers  with  developmental  delays. 
The  investigation  required  the  teacher  to  spell  each  of  the  target  sight 
worcs  ana  tor  the  student  to  repeat  the  correct  spelling  as  part  of  a 
specific  attending  cue  during  Instruction,    The  results  showed  that  the 
constant  time  delay  procedure  was  effective  In  teaching  the  target 
words,  that  some  observational  learning  of  other  students'  target  words 
did  occur,  and  that  the  percent  of  correct  spelling  for  words  taught 
with  the  specific  attending  response  was  greater  than  for  words  taught 
requiring  a  general  attending  response   e.g.,  orienting  toward  the 
target  st 'mu Ins) . 

Doyle,  oast,  Wolery,  Ault  and  Farmer  (1990)  In  replicating  the 
Wolery  et  al .  <ln  press)  Investigation  with  four  students  with  moderate 
mental  retardation,  presented  non-targeted,  related  Information  In  the 
descriptive  praise  statements  following  correct  responding.    The  results 
showed  that  the  students,  when  taught  with  a  constant  time  delay 
procedure,  learned  the  target  Information  with  very  few  errors,  learned 
other  students'  target  Information,  and  learned  the  incidental 
information  when  presented  in  the  consequent  event  following  correct 
responding.    It  appears  from  the  results  of  these  Investigations  that 
although  there  were  no  structured  environmental  arrangements  made 
between  students  to  facilitate  the  learning  of  the  other  students' 
target  behaviors  or  of  the  incidental  information  (e.g.,  structured  peer 
interactions  or  interdependent  contingencies),  observational  learning 


did  occur  through  the  systematic  presentation  of  a  model  of  the  correct 
response  alone  oy  other  students  and/or  the  teacher. 

The  primary  purpose  of  this  investigation  was  to  assess  the  extent 
to  which  a  group  of  primary  aged  students  with  mild  mental  retardation 
could  acquire  Incidental  Information  '  rough  observational  learning. 
The  targwt  task  was  sight  word  readln.  and  the  incidental  Information 
task  was  the  spelling  of  target  words.    Observational  learning  was 
defined  as  the  students'  ability  to  spell  target  words  after  observing  a 
teacher  model.    In  this  investigation,  no  direct  Instructions  or 
consequences  were  programmed  for  spelling  of  the  target  words.  Correct 
spelling,  in  addition  to  the  delivery  of  a  corresponding  manual  sign, 
has  been  used  to  facilitate  sight  word  reading  (Sensing,  Mazeika  &  Topf, 
1989).    In  the  present  investigation,  however,  the  question  raised  was 
whether  students  would  learn  to  spell  words  through  observation  of  a 
teacher's  model  when  presented  either  before  (antecedrnt  condition)  or 
after  (consequence  condition)  the  student  was  required  to  read  the  wora 
aloud.    In  addition,  this  Investigation  was  an  attempt  to  replicate  the 
effectiveness  of  the  constant  time  delay  procedure  in  a  small  group 
arrangement  while  teaching  sight  word  reading.    It  did  not,  howeve-, 
attempt  tj  compare  constant  time  delay  to  other  sight  word  reading 
procedures  or  programs  (brown,  1984;  Freeman  8.  McLaughlin,  1984;  O'Shea, 
Slndelar  &  O'Shea,  1987:  Cohen.  Torgesen  &  Torgesen,  1988;  Torgesen. 
Waters,  Cohen  &  Torgesen,  1988). 
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SuD.iects  And  Setting 

Four  .Tidies,  ranging  in  age  from  7  years  lO  months  to  8  years  8 
months,  who  were  enrolled  in  a  public  school  classroom  for  students  with 
multiple  handicaps  and  who  functioned  In  the  mild  mental  retardation 
range  participated  In  the  study.    Parental  permission  was  secured  for 
all  students  prior  to  beginning  the  study.    All  students  exhibited  the 
following  entry  skills:  (a)  Intact  auditory  and  visual  systems  (students 
consistently  responded  to  auditory  and  visual  stimuli  with  corrective 
appliances  when  necessary);  <b)  appropriate  attending  behaviors  In  a 
group  (students  sat  and  made  eye  contact  with  the  teacher  and  materials 
for  20  minutes  within  the  small  group  arrangement);  (c)  previous  history 
with  the  constant  time  delay  procedure  (students  waited  uo  to  4  sec  for 
a  prompt  and  orally  Imitated  an  expressive  teacher  model);  and  <d) 
minimal  reading  skills  (all  students  could  read  a  variety  of 
consonant-vowel-consonant  words  and  basic  survival  words  such  as  EXIT, 
STOP,  MEN).    A  more  detailed  description  of  the  students  Is  presented  in 
Table  1. 


Insert  Table  1  about  here 


Instructional  sessions  were  conducted  by  the  special  education 
classroom  teacher  in  the  students'  (6.4  m  x  8.9  m)  classroom.  All 
students  were  seated  together  at  a  (2.0  m  x  1.0  m)  table  located  in  the 
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back  of  the  classroom.    The  instructor  and  students  were  arranged  so 
that  all  word  cards  were  visible  and  all  student  responses  were  audible 
to  each  memoer  in  the  group.    Students  not  involved  in  the  study 
participated  in  regular  classroom  activities  with  the  instructional 
assistant. 
Materials 

A  total  of  12  words  representing  objects  found  in  the  students' 
environment  were  selected  as  target  stimuli  by  the  teacher  based  on 
students'  Individualized  Education  Program  objecvtives.    The  classroom 
staff  were  given  a  list  of  words  to  ensure  that  target  words  were  not 
taught  during  regular  classroom  activities.    Each  word  was  printed  in 
black  lower  case  letters  on  the  front  of  10  cm  x  15  cm  white  cards.  On 
the  back  of  each  card  a  written  cue  Informed  the  teacher  (a)  if  ohe  was 
to  spell  the  word  (i.e.,  present  the  incidental  Information)  and  Cb) 
when  the  incidental  Information  was  to  be  presented  in  the  trial 
sequence  (before  or  after  the  students'  target  response).    For  each 
target  word  there  was  a  colored  picture  which  was  used  to  test  the  sight 
word  referent.    These  pictures  were  presented  on  17  cm  x  22  cm  cards. 
Target  words  and  the  order  of  Instruction  are  presented  In  Table  2.  The 
tangible  relnforcers  selected  as  prizes  for  the  students  were 
age-appropriate  toys  and  games  (e.g.,  magic  tricks,  Micro  Machines, 
hand-held  puzzles)  ana  a  wide  variety  of  edibles  (candy  bars,  M  8.  M  s, 
S'  ittles).    These  Items  were  given  to  students  after  each  session, 
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non-contlngenr  of  performance,  In  keeping  with  the  teacher  s  classroom 
practice. 


Insert  Table  2  about  here 


Eypgrlmpnlal  Heglon  and  AflRpgsment  Cnndltlong 

Experimental  dealan.    A  multiple  probe  design  across  word  sets  and 
replicated  across  students  (Tawney  &  Cast,  1984)  was  used  to  evaluate 
the  acquisition  of  Incidental  Information  (spelling)  through 
obf3ervatlon,  and  the  ef fectlv*>ness  of  the  constant  time  delay  procedure. 
Following  Individual  pretests  to  assess  the  students'  ability  to  read 
and  spell  each  of  the  12  targeted  words,  students  were  assessed  on  their 
reading  of  all  words  and  spelling  of  Word  Set  1  In  Individual  probe 
sessions.    Differential  reinforcement  of  correct  and  incorrect  reading 
responses  during  probe  sessions  was  used  to  Increase  the  probability 
that  students  would  respond  under  the  probe  condition,  which  permitted  a 
more  stringent  test  of  the  effectiveness  of  the  constant  time  delay 
procedure  alonr.    After  the  first  probe  condition,  students  were  taught 
the  same  three  words  from  Word  Set  1  in  a  small  group  Instructional 
arrangement.    Prior  to  daily  instructional  sessions,  one  individual 
probe  trial  was  conducted  on  reading  the  three  taregt  words  with  each  of 
the  students.    When  all  students  reached  criterion  level  responding,  a 
probe  condition  was  conducted  which  assessed  sight  word  reading  of  all 
12  target  words  and  spelling  of  the  words  Just  learned  (e.g.,  Word  Set 
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1)  and  the  words  to  be  learned  In  the  next  Instructional  condition 
fe.g..  Word  Set  2).    This  sequence  was  repeated  until  all  four  word  sets 
naa  Deen  taught. 

Incidental  and  generalization  ppf>t<>gt  and  pngtteats  conditions. 
This  Investigation  Included  a  number  of  measures  used  to  select  the 
target  words  and  assess  student  acquisition  of  incidental  and 
generalization  Information  prior  to  Probe  1,  following  each 
instructional  condition,  and  after  the  final  probe.    Descriptions  of  the 
tests,  the  times  of  assessment,  and  criteria  for  selecting  words  as 
target  words  are  shown  in  Table  3.    Procedures  followed  were  identical 
to  those  used  during  probe  conditions. 


Insert  Table  3  about  here 


Prohe  ftonditlong.    Prior  to  Instruction  on  each  set  of  words, 
students  were  assessed  m  three  individual  probe  sessions  on  their 
ability  to  read  the  12  target  sight  words.    Before  each  test  session 
students  selected  a  prize  which  was  delivered  immediately  after  the 
session  and  non-contingent  on  performance.    Each  student  was  tested 
Individually  and  received  a  total  of  26  trials  per  session  (two  trials 
on  each  of  the  12  target  wordi.  and  two  trials  on  known  words).    The  two 
Known  words  were  randomly  intermixed  with  unKnown  words  to  ensure  that 
the  students  would  respond  and  receive  reinforcement  (descriptive 
praise)  for  correct  responding  during  'he  probe  sessions.    All  probe 
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trials  were  conducted  by  the  Instructor  placing  a  word  card  on  the  table 
In  front  of  a  student,  presenting  the  attending  cue  ("S,  look  here."), 
waiting  for  the  attending  response,  delivering  the  task  direction  c'What 
word?"),  and  providing  a  4-sec  response  Interval.    If  the  student 
responded  correctly  during  the  response  interval,  the  teacher  affirmed 
the  correct  response  (e.g.,  "Good  that  Is  the  word  toaster.").    If  the 
student  did  not  respond  or  responded  Incorrectly  during  the  response 
Interval,  the  teacher  Ignored  the  error,  removed  the  word  card,  waited  a 
3-5  sec  intertrlal  interval,  and  presented  ths  next  trial. 

Dally  ornhe  trl;>lq.    In  addition  to  the  probe  conditions,  dally 
probe  trials  were  presented  prior  to  beginning  each  group  instructional 
session.    The  teacher  approached  an  individual  student  and  conducted  one 
trial  on  each  of  the  three  target  words  currently  receiving  instruction. 
When  the  three  individual  probe  trials  were  completed,  the  teacher  told 
the  student  to  go  to  the  table  for  reading  group.    This  continued  until 
all  students  were  seated  at  the  table.    Daily  probe  trials  were 
conducted  to  assess  whether  a  student's  correct  reading  of  a  target  word 
in  the  group  arrangement  was  a  function  of  having  learned  the  word  or  a 
result  of  imitating  other  students'  models  of  the  correct  response. 
Correct  performance  by  all  students  on  the  three  daily  probe  trials,  as 
well  as  100%  correct  responding  during  group  instructional  sessions,  was 
required  before  moving  to  the  next  probe  condition. 

Review  Trials.    Beginning  with  instruction  on  the  second  set  of 
target  words,  each  student  received  one  review  trial  on  a  previously 
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learned  target  word  to  monitor  maintenance  of  learned  words.    The  review 
word  was  randomly  selected  from  all  previously  learned  words.    No  word 
was  reassessed  until  all  words  received  an  equal  numfier  of  trials.  The 
trial  presentation  for  review  trials  was  Identical  to  that  used  In  the 
probe  condition  with  the  exception  of  the  consequent  event  for  errors. 
All  Incorrect  responses  were  followed  Dy  an  error  correction  procedure 
consisting  of  a  mild  verbal  reprimand  (e.g.,  "wrong")  and  a  vocal  model 
of  the  correct  response. 
Instrurtlonal  Prnrpciureg 

Group  arranoementg  And  npnpral  prnreriureg.    Twelve  sight  words 
representing  known  objects  were  targeted  for  Instruction.    These  were 
selected  by  the  classroom  teacher  based  on  students'  lEP  objectives. 
The  12  words  were  divided  into  four  sets;  each  set  consisting  of  three 
words.    Each  set  was  taught  In  a  small  group  Instructional  arrangement 
using  a  0-4-sec  constant  ^ime  delay  procedure.    All  students  were  taught 
the  same  set  of  target  words.    Instruction  continued  until  all  students 
reached  criterion  level  responding  on  each  word  In  a  set.    That  Is,  100% 
unprompted  correct  responding  during  grcup  instruction  and  100% 
unprompted  correct  responding  on  the  Individual  probe  trials,  one 
session  using  a  continuous  schedule  of  reinforcement  (CRF),  and  one 
session  with  approximately  every  third  correct  response  receiving 
descriptive  verbal  praise  (VR3).    The  target  words  were  randomly 
presented  within  each  Instructional  session  of  24  trials  with  six  trials 
presented  to  each  of  the  four  students;  two  trials  on  each  of  the  three 
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target  words  across  students.    A  student  did  not  receive  more  than  two 
consecutive  turns  and  no  word  was  presented  on  more  than  two  successive 
trials,    n  general  group  attending  cue  (e.g.,  "Everyoody,  look.")  was 
presented  prior  to  each  Instructional  trial. 

In  order  to  assess  (a)  whether  students  would  learn  to  spell  target 
words  when  the  coriect  spelling  was  modeled  by  the  teacher  and  (b) 
whether  it  made  a  difference  if  the  teacher  modeled  the  correct  spelling 
before  or  after  the  student's  reading  of  a  target  word,  each  word  In  a 
set  was  randomly  assigned  to  one  of  three  experimental  conditions.  In 
t^*  "antecedent  condition,"  the  teacher  spelled  the  target  word  aloud 
tor  the  student  in  the  presence  of  the  word  card  prior  to  the  task 
direction  (e.g.,  "T-A-B-L-E."    "What  word?);  In  the  "consequence 
condition,"  she  modeled  the  correct  spelling  after  the  student's  reading 
response  as  part  of  the  consequent  event  (e.g. "This  Is  the  word  table, 
T-A-B-L-E." ):  and  in  the  "no  spelling   condition,"  the  teacher  did  not 
spell  the  word  aloud.    During  the  instructional  and  testing  sessions, 
students  were  nai  required  to  spell  the  words  and  they  did  aal  receive 
reinforcement  If  correct  spelling  occurred. 

Constant  time  delay  (CTD).    A  constant  time  delay  procedure  with  a 
4-sec  delay  interval  and  a  verbal  model  of  the  correct  reading  of  the 
target  word  as  the  controlling  prompt,  was  used  to  teach  all  words  to 
criterion.    Before  beginning  instructional  sessions,  the  students  were 
allowed  to  select  a  small  prize  to  be  delivered  non-contingent  of 
performance  at  the  end  of  tne  session.    This  was  In  keeping  with  the 
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classroom  teacher's  typical  practice.    The  initial  Instructional  session 
was  conauctea  using  a  0-sec  delay  interval.    Prior  to  each  instructional 
trial  the  teacher  providea  the  group  attending  cue,  "Everybody,  look," 
anu  ensured  attending  responses  from  all  students.  Individual 
Instructional  trials  consisted  of  the  teacher  securing  the  attention  of 
the  student  whose  turn  it  was  by  calling  his  name,  presenting  the  task 
direction,  and  modelling  the  correct  word  name.    If  a  word  was  assigned 
to  the  antecedent  condition,  the  taacher  spelled  the  target  word  aloud 
before  presenting  the  task  direction.    Correct  responses  following  the 
teacher's  model  (prompted  corrects)  were  reinforced  with  descrlptlvr 
verbal  praise  Including  confirmation  of  the  correct  response,  In  the 
antecedent  and  no  spel 1  conditions.    If  a  word  was  assigned  to  the 
consequence  condition,  the  teacher  spelled  the  word  aloud  after 
providing  the  descriptive  praise.    Following  Incorrect  responses  after 
the  teacher's  model  (prompted  errors  or  no  response  errors),  the 
instructor  delivered  a  model  of  the  correct  reading  of  the  target  word 
In  the  antecedent  and  no  spell  conditions,  and  a  modei  of  the  correct 
reading  and  spelling  of  the  target  word  in  the  consequence  condition. 

Following  the  first  instructional  session,  the  delay  Interval  was 
Increased  to  4  sec  and  remained  there  through  all  subsequent  sessions. 
The  trial  format  was  Identical  to  that  presented  during  the  0-sec  delay 
session.  During  4  sec  delay  sessions,  five  types  of  student  responses 
were  possible:  (a)  the  student  could  respond  correctly  before  the  prompt 
was  delivered  (unprompted  correct):  <b)  the  student  could  respond 
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correctly  after  presentation  of  the  controlling  prompt  (promptea 
correct);  (c)  the  student  could  respond  Incorrectly  before  the  prompt 
(unprompted  error);  <d)  the  student  could  respond  Incorrectly  after  the 
prompt  (prompted  error);  or  <e)  the  student  could  make  no  response 
following  the  prompt  (no  response  error).    The  same  consequent  events 
were  used  In  these  Instructional  sessions  as  described  for  the  0-sec 
delay  trials. 

ReilabU  Uy 

Dependent  measure  reliability  ftstlmatea.    Rel labl 1 1 ty  observat Ions 
were  conducted  by  a  research  associate  twice  weekly  and  at  least  once 
during  each  expe'-lmental  condition  on  student  responses  to  both  the 
attending  cue  and  task  direction  on  each  trial.    A  polnt-by-point  method 
(number  of  agreements  divided  by  number  of  agreements  plua  disagreements 
multiplied  by  100)  was  used  to  calculate  reliability. 

Procedural  reliability  estlmAte;^.    The  Instructor's  fidelity  with 
the  experimental  plan  In  conducting  probe  sessions  and  small  group  CTD 
instructional  sessions  also  was  assessed  (Bl 1 1 Ingsley ,  White,  &  Munson. 
1980).    These  measures  Included  recording  total  session  time,  the 
teacher  presenting  the  correct  task  stimulus,  delivering  the  attending 
cue,  securing  an  attending  response  from  all  students,  modelling  the 
spelling  information  at  the  appropriate  time,  presenting  the  task 
direction,  waiting  the  specified  delay  Interval  prior  to  delivery  of  the 
prompt,  delivering  the  appropriate  consequent  evtnt,  and  waiting  the 
specified  intertrial  interval.    The  instructor's  behavior  was  observed 
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ana  corip .a ro  j  aescription  ot  tne  experimental  plan.  Proceaurai 
relldDllIty  estimates  were  calculated  by  dividing  the  number  of  actual 
Instructor  behaviors  by  the  number  of  planned  behaviors  and  multiplying 
by  100.    Estimates  were  calculated  for  each  condition,  on  each  of  the 
above  behaviors,  for  each  student  In  the  group. 

Results 

Reliability 

The  mean  percentage  of  agreement  on  student  responding  during  probe 
and  instructional  conditions  was  100\  across  all  students  in  the  group. 
In  the  probe  conditions,  the  mean  percentage  of  agreement  on  procedural 
reliability  was  100%  on  all  br^havlors  except  delivery  of  the  correct 
consequent  event  (medn=99.4\,  range=92. 3-100%) .    In  CTD  conditions,  the 
mean  percentage  of  agreement  was  100%  on  all  variables  except  waiting 
the  specified  delay  Interval  (mean=99.6%,  range=95. 8-100%) . 
Effectiveness 

The  mean  percentages  of  prompted  and  unprompted  correct  responses 
for  all  students  to  the  four  sets  of  three  target  words  during  probe  and 
instructional  conditions  are  shown  in  Figure  1.    The  percentages  of 
correct  responding  for  Individual  students  during  each  probe  condition 
are  presented  in  Table  4.    Prior  to  beginning  the  first  three 
instructional  conditions,  the  percentage  of  correct  responding  to  the 
untrained  target  words  was  z^ro  for  all  students  in  the  group.  The 
staggered  introduction  of  the  CTD  procedure  In  each  Instructional 
condition  resulted  In  criterion  level  responding  on  the  target  words  for 
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all  stuaents.    In  ProDe  IV,  although  one  student  responded  at  100% 
correct  on  one  of  the  target  words  assigned  to  the  final  word  set  prior 
to  introducing  CTD  Instruction,  the  mean  percent  of  correct  responding 
across  students  remained  low  <mean=12,5%,  range=0-33,3%) .  Introduction 
of  the  CTD  procedure  In  the  fourth  Instructional  condition  resulted  in 
criterion  level  responding  for  each  of  the  students.     In  the  final 
probe  condition,  criterion  level  responding  was  maintained  for  three  of 
the  four  students.    One  student,  Vance,  required  one  additional 
Individual  prooe  session  to  attain  100%  correct  responding. 


Inser;:  Figure  1  and  Table  4  about  here 


Efficiency 

Efficiency  data  on  the  CTD  prodecure  across  word  sets  are 
summarized  in  Table  5  and  show  the  total  number  of  trials,  errors, 
percentage  of  errors,  and  direct  instructional  time  through  the  group 
criterion.    Because  these  efficiency  measures  were  calculated  through  a 
group  criterion  rather  than  Individual  criterion,  and  the  number  of 
trials  per  student  per  instructional  session  was  held  constant,  the 
nuiTber  of  trials  and  amount  of  direct  instructional  time  through 
criterion  in  each  Instructional  condition  was  the  same  across  group 
members.    Therefore,  these  data  (trials  and  time  to  crlter lon)'are 
Inflated  since  they  represent  the  slowest  learners  performance.  The 
total  number  of  instructional  trials  necessary  to  teach  12  words  to  each 
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memoer  of  tne  group  was  552  (mean=i38,  range=96-168  across  wora  sets? 
and  the  total  number  of  minutes  was  127  (mean=32  mln,  range=l9-46  mln 
across  word  sets).    In  addition,  the  CTD  procedure  was  near  errorless  in 
teaching  the  target  words  to  all  students.    There  were  seven  unprompted 
errors  across  the  four  instructional  conditions  with  one  student 
emitting  a  total  of  four  errors  (2.9%),  one  student  making  two  errors 
(1.4%),  one  student  one  error  (.7%;.,  and  the  remaining  student  had  zero 
errors  through  criterion.    Because  of  the  small  number  of  errors  in  this 
study,  no  significant  differences  were  found  when  the  errors  were 
analyzed  by  spelling  condition  for  each  student. 


Insert  Table  5  About  Here 


Incidental  r.earnlno 

The  mean  percentage  of  correct  responding  to  incidental  information 
following  instruction  is  presented  in  Table  6.    In  the  initial  s^  .-ening 
pretest  and  in  subsequent  tests  that  occurred  during  probe  conditions, 
I.e.,  preinstruct ion  tests,  correct  responding  on  each  of  the  oral  and 
written  spelling  tests  was  zero  across  all  students  and  all  untrained 
target  words.    Results  from  the  test  sessions  that  occurred  immediately 
following  CTD  instructions  show  that  the  mean  percent  of  correct 
spelling  was  gr2ater  for  words  that  were  spelled  by  the  teacher  in  the 
antecedent  condition    (mfan=68.8%,  range=50%-100%)  as  compared  to  woras 
spelled  in  the  consequence  condition  (mean=50%,  range=25%-75%) ,  ano  nc 
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spell  incj  conaition  (mean=l2.5'ii,  range=0%-25%) .    There  were  no 
differences  In  performance  on  oral  and  written  tests  (I.e.,  If  a  student 
could  orally  spell  the  target  word  ^e  could  also  produce  the  correct 
written  spelling  of  the  word  with  the  reverse  also  being  true).    In  the 
final  posttest,  the  percentage  of  correct  spelling  was  greater  for  the 
words  presented  In  the  consequent  condition  <mean=87.5\,  ranges75%-100\) 
as  compared  to  those  words  assigned  to  the  antecedent  condition 
<mean=68.8\,  range=50%-75%)  end  no  spelling  control  condition 
(mean=31 .2%,  range=0%-50%) . 


Insert  T?ble  6  about  here 


General Ization 

Prior  to  Instruction,  the  pjrcentage  of  correct  responding  on  each 
of  the  generalization  tests,  receptive  identification  of  the  target 
words  and  matching  the  written  stimulus  to  a  photograph  of  the  referent, 
was  25%  or  less  across  students  and  target  words.    Following  reading 
instruction  on  each  set  of  target  words,  the  students  performed  at  100% 
criterion  across  all  words  and  Doth  tests  of  generalization  in  the 
posttests  Immediately  following  instruction.    Each  student  maintained 
100%  correct  responding  on  these  tests  In  the  final  assessment. 

Discussion 

This  Investigation  taught  sight  words  that  represented  coninon 
objects  found  in  the  students'  environment  in  a  small  group  arrangement 

er|c  VJl 
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using  a  CTD  proceaure.    The  words  were  selected  based  on  a 
reconmendatlon  by  the  teacher  that  we  target  noun  words  for  which  (a) 
the  students  knew  the  referent  and  (b)  the  teacher  could  lntegr?ite  into 
the  reading  program  currently  In  use  in  the  classroom.    Five  statements 
can  be  made  In  response  to  the  findings  of  this  Investigation.  First, 
the  4 -sec  CTD  procedure  was  reliably  Implemented  In  a  small  group 
Instructional  arrangement  by  the  classroom  teacher.    Second,  CTD  was  an 
effective  strategy  In  teaching  each  student  the  12  targeted  words. 
Third,  the  combination  of  CTD  and  small  group  Instruction  resulted  In 
few  errors  to  criterion  for  all  students.  I.e.,  students  averaged  .14 
errora  per  word  beforr  the  group  criterion  was  reached.    Fourth,  all 
students  learned  some  Incidental  information  through  observation  (I.e., 
the  spelling  of  the  target  words)  when  the  teacher  modelled  the  spelling 

i 

as  part  of  either  the  antecedent  or  consequent  event.    No  student, 
however,  learned  more  than  87.5%  (mean=78%;  range=75%-87.5%)  of  the 
spelling  information.    Fifth,  each  student  demonstrated  crossmodal 
transfer  (Sldman,  1971)  based  on  their  performance  on  both  receptive  and 
comprehension  tasks.    Spec' tlcal ly ,  each  student  was  able  to  receptively 
Identify  the  written  word  after  being  taught  to  read  the  word.  In 
adaitlon,  each  student  was  able  to  match  the  word  to  its  referent 
picture  although  these  stimuli  were  never  paired  during  instruction. 
This  finding  is  consistent  with  the  principle  of  transitivity  discussed 
by  Sichian  and  Tallby  (1982), 


1  f  >  ^ 
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Althougn  the  strength  of  this  experimental  design  was  that  it 
allowed  for  a  comparison  Between  three  treatment  conditions  during  the 
same  time  period,  a  number  of  potential  problems  were  identified. 
First,  one  student  acquired  one  target  word  from  the  fourth  word  set  in 
Probe  IV.    This  may  have  been  a  result  of  repeated  exposure  to  the 
target  words  in  both  the  extended  pretests  or  to  the  previous  success  of 
the  student  in  "sounding  out"  simple  consonant-vowel -consonant  words. 
l^.  should  be  noted,  however,  that  each  student  received  a  maximum  of  six 
trlais  on  each  tar:iet  word  in  each  probe  condition.    Therefore,  the  mean 
percentage  of  correct  responding  per  session  for  each  Instructional  set 
was  calculated  on  only  two  trials  per  word  In  the  set.    It  Is  our 
recommendation  that  a  minimum  of  five  trials  be  conducted  for  each 
stimulus  in  order  that  one  response  does  not  influence  performance  by 
more  than  20  percent. 

The  second  potential  problem  is  related  to  measures  of  efficiency. 
The  group  of  students  selected  for  this  investigation  was  homogeneous  by 
both  age  and  diagnosis,  and  a  group  criterion  was  selected  as  the  most 
parsimonious  method  for  implementing  the  CTD  procedure  in  the  small 
group  instructional  arrangement.    This  allowed  the  teacher  to  use  the 
same  trial  sequence  for  each  student  in  each  instructional  session 
<e.g.,  she  did  not  have  sessions  where  one  student  was  receiving  0-sec 
trials,  one  student  was  in  a  probe  condition,  and  two  students  were  at  a 
4-sec  delay).    Although  the  group  criterion  was  easier  to  Implement,  it 
decreased  the  time  efficiency  (trials  and  minutes  to  criterion)  of  CTD 
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instruction  with  this  group  of  stuaents.    For  example,  the  total  numoer 
of  trials  to  Indlvloual  criterion  across  the  four  word  sets  and  four 
atudents  was  200  (4.2  trials  per  word)  as  compared  to  the  552  total 
crials  (23  trials  per  word)  required  to  reach  the  group  criterion.  This 
was  a  difference  of  352  additional  Instructional  trials  (14.7  per  word) 
In  the  l.^vestlgatlon.    Thus,  an  Individual  criterion  Is  recommended  over 
a  group  criterion  when  efficiency  data  are  the  primary  dependent 
measures  of  an  Investigation.    For  the  practitioner,  a  decision  Is 
necessary  as  to  whether  adopting  a  group  criterion,  which  likely  will 
decrease  the  efficiency  of  Instruction  for  some  students,  is  Justified 
because  of  the  ease  In  Implementation.    Variables  the  teacher  will  want 
to  consider  prior  to  deciding  on  an  Individual  oc  group  criterion 
include  the  number  of  students  in  the  group,  the  previous  learning  rates 
of  group  mem£)ers,  the  complexity  of  the  instructional  procedures,  and 
the  magnitude  of  the  differences  on  efficiency  measures  between  the  two 
criterion  models. 

Third,  in  this  investigation  listening  to  other  students  respond 
correctly  to  identical  target  words  (same-task,  same-stimuli)  may  have 
contributed  to  the   loth  the  effectiveness  and  efficiency  of  CTD 
instruction  in  terms  of  the  number  of  trials  and  errors  through 
criterion.    However,  since  each  student  was  taught  the  same  target 
stimuli,  observational  learning  of  other  students'  target  behaviors 
could  not  be  measured.    The  use  of  different  sets  of  target  words  for 
each  student  (same-task,  different-stimuli)  might  have  Increased  the 
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efficiency  of  the  small  group  instructional  arrangement  relative  to  the 
total  number  of  words  acquired  during  instruction  if  students  learned 
through  observation  (Cybriwsky,  et.  al.,  in  press;  Orelove,  1982). 

This  study  was  not  however,  an  attempt  to  compare  the  efficiency  of 
the  constant  time  delay  piocedure  to  other  sight  word  reading  procedures 
used  in  group  Instructional  arrangements.    Direct  comparisons  of  sight 
word  reading  programs  have  been  made  <cf.  Brown,  1984)  and  future 
investigations  will  surely  compare  CTD  to  oth-rr  effective  reading 
procedures. 

Although  students  were  not  afforded  the  opportunity  to  observe  and 
acquire  other  group  members'  target  words,  observational  learning  did 
occur  in  tr.e  form  of  their  acquisition  of  non-targeted  spelling 
information.    This  information  was  Incidental  to  the  specific  behavior 
that  was  being  taught  (Becker  &  Glldden,  1979).    The  correct  spelling  of 
the  target  word  was  modelled  by  the  teacher  during  instructional 
sessions.    Student  demonstration  of  knowledge  of  this  Information  was 
not  required  during  instruction  (Brown  &  Holvoet,  1982),  but  In  the  test 
sessions  that  occurred  prior  to  and  following  Instruction  on  the  target 
words.    A  comparison  of  effectiveness  was  made  between  spelling  the  word 
before  the  trial  (antecedent  condition),  to  spelling  the  \:  :6  after  a 
response  was  emitted  (consequence  condition),  to  a  no  spelling  control 
condition.    Although  acquisition  of  correct  spelling  of  the  target  worcs 
was  greater  for  words  spelled  In  the  antecedent  condition,  correct 
spelling  of  words  from  the  consequent  event  and  the  no  spelling 
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conaitlons  increasea  In  the  final  posttest.    Although  this  information 
was  not  modeled  by  the  teacher  subsequent  to  Instruction  for  the 
consequent  event  word  or  never  spelled  for  the  third  word,  the  increase 
in  correct  spelling  o^  words  from  each  of  these  conditions  may  have  been 
a  result  of  continued  exposure  to  the  written  words  In  review  and  probe 
trials.    The  proximity  of  the  spelling  model  to  the  written  stimulus  may 
have  increased  the  probability  that  students  would  cue  Into  the  relevant 
characteristics  (correct  sequence  of  the  letters)  of  the  written 
stimulus  and  covertly  practice  the  correct  spelling  of  the  words  they 
were  learning  to  read.    In  addition,  although  not  at  the  same  !  ;el  of 
correct  responding  as  the  words  spelled  by  the  teacher,  correct  spelling 
of  words  assigned  to  the  no  spelling  condition  may  have  been  a  result  of 
mul tl treatment  interference.    The  students  may  not  have  been  able  to 
discriminate  between  spel l/anteceoent ,  spel 1 /consequence,  and  no  spell 
words.    Therefore,  once  the  students  acquired  the  correct  spelling  of 
some  words,  generalization  of  correct  spelling  occurred  to  o':her  target 
words  In  subsequent  assessments.    Anecdotal ly,  at  the  beginning  of  the 
final  posttest  session,  each  student  asked  the  experimenter,  "Are  we 
going  to  spell  our  words  today?",  although  the  reason  for  the  assessment 
sessions  was  never  specifically  mentioned  by  the  experimenter.  In 
addition,  the  classroom  teacher  also  reported  that  each  of  the  students 
had  a  previous  history  of  learning  to  spell  the  words  they  could  already 
read. 
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In  summary,  because  group  instruction  is  an  integral  part  of  the 
delivery  of  Instruction  to  students  with  disabilities,  additional 
research  Is  needed  to  replicate  the  effectiveness  of  this  study  In  using 
not  c  ily  CTD  out  other  procedures  demonstrated  to  be  effective  In 
one-to-one  Instructional  arrangements  with  other  populations  and  tasks. 
In  addition,  Browder,  Schoen,  and  Lentz,  (1987),  reviewed  the 
observational  learning  literature  and  found  that  "observational 
opportunities  can  be  easily  and  readily  provided  In  group  formats*  (p. 
458)  and  that  a  variety  of  model  formats  designed  to  facilitate 
Observational  learning  could  be  made  a  part  of  existing  Instructional 
arrangements.    Additional  research  should  focus  on  how  group 
Instructional  variables  such  as  number  of  members,  number  and  kind  of 
stimuli  taught,  turn-taking,  prompting  strategies,  and  so  on,  can  be 
manipulated  to  facilitate  varying  types  of  observational  learning, 
resulting  In  the  increased  efficiency  of  classroom  instruction. 
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Table  1 


DegnrlDtion  of  .quiriiinfq 


Gender 
Nanie 


C.A. 


Test 


Score 
Diagnosis 


Functioning 
Level 


M 

Jay 


8yr  4mo 


Stanford 
Binet 


IQ  52: 
speech  and 
language 
delayed 


Sequences  t  and  t  words 
to  100;  counts  by  five; 
simple  addition;  tel  Is 
time  to  15  mln;  reads 
survival  and  CVC  words; 


M  8yr  8raG 

Vance 


Stanford 
Blnet 


IQ  65 

or  -  8; 
speech  and 
language 
delayed 


Counts  In  bets  tc  30: 
Identifies      «  words 
to  100;  simple  add; 
tel Is  time  to  15  mln; 
reads  survival  and  CVC 
words;  writes  letters; 


M 

Evan 


8yr  2mo 


Hlskey 
Nebraska 
Test  of 
Learn  ing 
Aptitude 


IQ  68: 
speech  and 
language 
del ayed; 
cleft 
palate 


Identifies  coins;  does 
addition  with  t  I ine: 
Identifies  letters; 
reads  basic  survival  and 
beginning  CVC  words: 
tells  time  to  half-hr : 


M 

Chad 


7yr  lOmo 


Kaufman 
Assessment 
Battery  for 
Chi Idren 


composi  te 

score  73; 

hearing 

Impaired; 

speech 

delayed 


Identifies  t  and  t  words 
to  100:  simple  addition 
tel is  time  to  15  mln: 
identifies  coins  and 
"a lues;  reads  survival 
and  CVC  words; 
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TaDle  2 

Targgt  Worrta.  the  Order  of  Instruct  1 nn .  and  Placement  of  Incidental 
Information  acroaa  Students 


Instructional  Target  Incidental 

(Word  Sets)  Words  Information 


1 

broom 

spell  antecedent 

table 

spell  consequences 

radio 

no  spel 1 ing  provided 

2 

shovel 

spell  antecedent 

boat 

spell  consequences 

towel 

no  spel 1 Ing  provided 

3 

toaster 

spell  antecedent 

knife 

spell  consequences 

bathtub 

no  spel 1 Ing  provided 

4 

bl anket 

spell  antecedent 

stove 

spel 1  consequences 

bucket 

no  spel 1 ing  provided 
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Table  3 


Description  of  Inciclerlal  and  flenera  1  ir^at ion  Testg  ^nd  QrrtPr  ir.  Which  Thpv 
Occurred 


ERIC 


Test 

Oescrlpt Ion 
SeUctInn  Criteria 


Wora  Set  Conditions 

Screen  i  ng i Probe  I  Probe  I  Probe  I  Probe  I  Probe  I  Post- 
 Pretest    I    1    I    2    I    3    l    4    l    5  lM>«it: 


Expressive:  EHiTRY 


Oral  Identification 

1 

1 

1  1 

I 

1 

1 

of  picture/referent: 

2 

1 

1  1 

1 

1 

A 

("What  Is  this?-) 

3 

Y 

1 

1  1 

1 

1 

1 

100%  across  «»fuH*.ntfl 

4 

X 

1 

1  1 

1 

1 

1 

1 

Expressive:  TARGET 

Oral  Identification 

,1 

1  X 

1     X  1 

1  X 

1 

X 

1  X 

of  written  word; 

2 

1  X 

1     X  1 

X 

1  X 

1 

1  X 

("What  word?") 

3 

Y 

1  y 

f        V  1 

— I  X  L 

V 

X 

1  V 

1  X 

-JL. 

J  X 

0%  across  students 

4 

Y 

1  X 

1     y  1 

X 

1  V 

— 1_ 

— x_ 

1  X 

Receptive:  GENERALIZATION 

Point  Identification 

X 

1  X 

1      X  i 

1 

1 

1  X 

of  written  word; 

2 

1 

1    X  1 

1 

1 

1,  X 

("Show  me   ." ) 

3 

1 

1  1 

_X 

1  X 

1 

1  X 

_25%  or  <  across  stndPnts 

4 

X 

1 

1  1 

1  X 

1 

X 

1  X 

Comprehension:  GEiiERALlZATION 

Match  written  word  to 

1 

X 

1  X 

1     X  1 

1 

1 

1  X 

picture/referent  of 

2 

X 

1 

1    X  1 

__X 

1 

1 

1  X 

the  word;  ("Find  same." 

)  3 

X 

1 

1  1 

_.X 

1  X 

1 

1  X 

or  <  across  student*? 

4 

X 

1 

1  1 

1  X 

1 

X 

1  X 

Expressive:  INCIDENTAL 

Oral  spel 1 Ing  of  the 

1 

X 

1  X 

1      X  1 

1 

1 

I,X 

sight  words: 

2 

X 

1 

1     X  1 

X 

1 

1 

1  X 

("Spell  .") 

3 

X 

1 

1  1 

_X_ 

1  X 

1 

1  X 

0%  across  student 

4 

X 

1 

1  1 

.,1,  X 

1 

J-X 

Expressive:  INCIDENTAL 

Written  spelling  of 

1 

X 

1  X 

1    X  1 

1 

i_ 

1  X 

the  sight  words; 

2 

1 

1     X  1 

J  , 

1 

1  1^  i 

("Spell  .") 

3 

1 

1  1 

X 

.L  X 

1 

1  ^ ' 

_Q%  acpoas  atudentn 

4 

— it 

1 

1  1 

1  y 

1 

y 

1  X 

2!  Z 
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Table  4 

Mean  Percentages  of  Hnrrect  ReflDnnrilno  nurina  PrnbP  ronrtlt.lona 


Student 

Word 
Set 

Probe 

I 

Probe 

II 

Probe 
III 

Probe 
IV 

Probe 
V 

Jay 

1 

1 

Ok  1 

1 

1 

1  iOOk 

1 

100% 

100% 

100% 

2 

OH 

Ok  1 

1 

100% 

100% 

100% 

3 

Ok 

Ok 

0% 

1  100% 

100% 

4 

Ok 

Ok 

0% 

1 

33%  1 

1 

100% 

Vance 

1 

1 

Ok  1 

1 

1  88.7% 

1 

100% 

100% 

90% 

2 

Ok 

Ok  1 

1 

100% 

100% 

95% 

3 

Ok 

Ok 

0% 

1  100% 

1 

85% 

4 

Ok 

Ok 

0% 

0%  1 

86.4% 

Evan 

1 

1 

Ok  1 
1 

1  91.7% 

100% 

100% 

100% 

2 

0\ 

0%  1 

1 

100% 

91.7% 

100% 

3 

Ok 

0% 

1  100% 

1 

100% 

4 

Ok 

Ok 

0% 

0%  1 

1 

100% 

Chad 

I 

1 

0\  1 

1 

100% 

100% 

100% 

100% 

2 

Ok 

Ok  1 

1 

100% 

100% 

100% 

3 

Ok 

0% 

0% 

1  100% 

1 

100% 

4 

Ok 

0% 

0% 

0%  1 

100% 
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Table  5 

The  Meaaurea  of  Ffflclenrv  Through  Criterion.  Arrnag  f^turi^nts  anri 
Instructional  rnnriltlnnR 


ERIC 


Word  Set 

Number  of 
Trials 

Number 
Errors 

Efflclencv  Measures 
of         Percent  of 
Errors 

Minutes  of 
Instruction 

Set  1 

mean 

range 

42 
42-42 

1 

0-2 

2.4^; 
0%-4.8% 

Totals  Across 
Students 

168 

4 

2.4\ 

46 

Set  2 

mean 

range 

24 

24-24 

1 

0-1 

l\ 

0%-4.2% 

Totals  Across 
Students 

96 

I 

l\ 

19 

Set  3 

mean 

range 

36 
36-36 

1 

0-1 

.7% 
0^^-2.8% 

Totals  Across 
Students 

144 

1 

.7% 

27 

Set  4 

mean 

range 

36 

36-36 

1 

0-1 

.7% 

Totals  Across 
Students 

144 

i 

.7% 

35 

Totd 

Is  Across 

Instructional  Conditions  and  Students 

mean 
range 

138 
96-168 

1.8 
0-2 

1.3\ 
0%-4.8Jk 

32 

19-46 

Totals 

552 

7 

1.3% 

127 

2l7 
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Table  6 

The  Mean  Percentage  of  Correct  Peapondlno  to  the  Tncidgntal  fipelllno  Tegta 
Acrogg  Studentg 


Incidental 

and  Written  Spel 1 ing 

TeachCf 

Conditions 

Spel 1 Ing 

Word 

Screening  Probe 

1  Probe  1  Probe  1  Probe  1  Probe  1  Post 

Set 

Pretest 

1 

1    2    1    3  1 

4   1    5  Kest 

antecedent 

I 

0\ 

Ok 

1  100\ 

100% 

consequence 

I 

0\ 

Ok 

1  50* 

100% 

no  spel 1 ing 

I 

Ok 

Ok 

1  25\ 

25% 

antecedent 

2 

0\ 

0\  1  50\ 

50% 

consequence 

2 

Ok 

0%  1  50\ 

100% 

no  spel 1 Ing 

2 

Ok 

Ok  1  Ok 

50% 

antecedent 

3 

Ok 

1 

Ok  1 

50%  50% 

consequence 

3 

Ok 

Ok  ! 

75%  75% 

no  spel 1 Ing 

3 

Ok 

Ok  1 

0%  0% 

antecedent 

4 

Ok 

1 

0%  1  75%  75% 

consequence 

4 

Ok 

0%  1  25%  75% 

no  spei 1 Ing 

4 

0^ 

0%  1  25%  50% 

Totals 

Pretest 

Probe 

Testa 

Posttest 

mean  range 

mean 

range 

mean  range 

antecedent 

0%  (0%-0%) 

68.7% 

(50%-100%) 

68.7%  (50%-100%) 

consequences 

0%  (0%-0%) 

50% 

(25%-75%) 

87.5%  (75%-lOO%> 

no  spel 1 Ing 

0%  (0%-0%) 

12.5% 

(0%-25%) 

31.2%  (0%-50i*) 
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Figure  Caption 

£laU£fi__L.    The  mean  percentages  of  unprompted  and  prompted  correct  sight  word 
reading  responses  using  a  constant  time  delay  procedure  for  the  group.  The 
closed  triangles  indicate  correct  responses  during  probe  conditions.    The  open 
triangles  Indicate  unprompted  correct  responses  and  the  open  circles  indicate 
prompted  correct  responses  during  instructional  conditions. 
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Abstract 

This  Investigation  used  a  multiple  probe  design  to  evaluate  the  use  of  a 
constant  time  delay  procedure  in  a  small  group  instructional  arrangement.  Two 
pairs  of  two  students  (I.e..  dyads)  with  moderate  mental  retardation  were 
taught  domestic  and  vocational  chained  tasks.   Tasks  for  each  dyad  were 
divided  so  that  one  student  of  the  dyad  was  taught  the  first  part  of  the  task, 
and  the  other  student  was  taught  the  second  part.    Interactions  between 
members  of  each  dyad  were  specifically  prompted  so  that  students  delivered 
both  antecedent  (i.e.,  attentlonal  cue),  and  consequent  (I.e.,  reinforcement) 
events  to  their  dyad  member.    Students  observed  each  other  learning  their 
respective  part  of  the  task  and  then  were  assessed  on  their  ability  to  perform 
both  parts  of  the  task  (I.e.,  the  pare  taught  directly  and  the  p^irt  taught  to 
the  other  member  of  the  dyad).   The  results  indicate  that  (a)  constant  time 
delay  was  effective  In  teaching  chained  tasks  In  dyads,  and  (b)  all  students 
learned  a  substantial  amount  of  the  tacks  they  were  not  directly  taught  but 
that  they  observed  being  taught  to  the  other  meni>er  of  their  dyad.  These 
findings  are  discussed  in  terms  of  designing  effective  and  efficient 
instruction  for  students  with  moderate  handicaps. 
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Teaching  Chained  Tasks  In  Dyads:   Acquisition  of  Target  and  Observational 

Behaviors 

The  time  delay  procedure  Is  a  response  prompting  strategy  In  which 
stimulus  control  is  transferred  from  a  controlling  response  prompt  to  a  target 
stimulus.    Two  types  of  time  delay  procedures  have  been  studied;  progressive 
and  constant  time  delay  (Handen  &  Zane,  1987).    Progressive  time  delay 
Involves  simultaneously  presenting  the  target  stimulus  and  controlling  prompt 
for  a  specified  number  of  trials.    Following  these  simultaneous  trials,  the 
time  between  the  stimulus  and  prompt  is  gradually  Increased  over  trials 
(Touchette.  1971).    Constant  time  delay  <CTD)  also  Involves  the  simultaneous 
presentation  ot  cne  controlling  prompt  and  stimulus.    However,  following  these 
trials,  the  time  between  the  stimulus  and  prompt  Is  Increased  to  a  fixed 
Interval  for  all  remaining  trials  (Klelnert  &  Cast,  1982).   CTD  has  been  used 
effectively  to  teach  students  with  a  wide  range  of  handicapping  conditions 
discrete  skills  such  as  matching  (Mcllvane,  Wlthstandley,  &  Stoddard.  1984), 
sight  word  reading  (Cast,  Ault,  Wolery,  Doyle,  &  Belanger,  1988),  manual 
signing  (Browder.  Morris,  &  Snell,  1981),  and  spelling  (Stevens  &  Schuster. 
1987).    It  also  has  been  used  to  teach  chained  tasks  such  as  cooking 
(Schuster,  Cast,  Wolery,  t  Guiltinan,  1988),  banking  (McDonnell  i  Ferguson, 
1989),  and  laundry  skills  (Miller  8.  Test,  1989).    Previous  research  has  shown 
CTD  to  be  an  efficient  strategy.   When  compared  to  the  system  of  least  prompts 
procedure,  CTD  was  more  efficient  In  teaching  both  discrete  and  chained  tasks 
on  measures  such  as  trials,  errors,  and  Instructional  time  to  cr'terion  (Ault, 
Wolery,  Cast,  Doyle,  &  Elzenstat.  1988j  Doyle,  Wolery.  Cast,  Ault,  &  Wiley, 
1990;  Wolery.  Ault.  Cast.  Doyle.  &  Grlffen,  1990).   When  conpared  to  a 
mo8t-to-le«8t  prompting  strategy  in  teaching  chained  tadks  nixed  results  were 
found.   Miller  and  Test  (1989)  teund  delay  to  be  more  efficient  In  teaching 
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laundry  skills,  but  McDonnell  and  Ferguson  (1989)  found  the  most-to- least 
strategy  to  be  more  efficient  In  teaching  banking  skills. 

All  of  these  tasks  were  taught  to  students  within  an  one-to-one 
Instructional  arrangement.   An  alternative  to  one-to-one  Instruction  that  has 
not  been  well  researched  with  CTD,  Is  small  group  Instruction  with  students 
with  moderate  and  severe  handicaps.    The  use  of  anall  group  Instruction  may 
hold  several  advantages  over  one-to-one  Instruction  <Reld  &  Favell,  1984). 
First,  small  group  Instruction  diminishes  the  demands  on  teacher  time  since 
more  than  one  student  can  be  taught  simultaneously.   Second,  generalization  to 
less  restrictive  settings  is  enhancer:  since  group  Instruction  more  closely 
represents  regular  and  vocational  instructional  settings  (Fink  &  Sandal  1, 
1978).    Third,  students  have  an  opportunity  to  learn  appropriate  Interaction 
skills  (Alberto,  Jobes,  Slzemore,  &  Doran,  1980).    And  fourth,  the  efficiency 
of  Instruction  may  be  Increased  since  students  may  learn  behaviors  taught  to 
their  peers  through  observation  (Browder,  Schoen,  &  Lentz,  1986). 

When  teaching  chained  tasks,  small  group  arrangements  may  cause  logistical 
problems.    However,  Schoen  and  her  colleagues  have  conducted  two  studies  using 
ayad  Instruction.    Schoen  and  Slvll  (1989)  demonstrated  thav  the  efficiency  of 
instruction  can  be  enhanced  through  observational  learning.   They  canjared  a 
CTIi  procedure  and  a  system  of  least  prompts  procedure  in  teaching  self-help 
skills  to  4  pairs  of  preschoolers  with  developmental  disabilities.    One  men<>er 
of  a  dyad  was  taught  a  skill,  while  the  other  member  served  as  an  observer.  A 
teacher  verbally  Instructed  the  observer  to  attend,  praised  attending,  and 
provided  Intermittent  reminders  to  attend.   The  results  indicated  that  both 
proceAires  were  effective  in  teaching  self-help  skills,  but  the  CTD  procedure 
was  more  efficient  that  the  system  of  least  proopts  procedure.  Obaerving 
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JuostantUl  amount  of  the  chains  taught  to  the  other 

—  ind  Suppa  (198?)  compared  the  effects  of  decreasing 
-T-iaiated  guidance  In  teaching  self -care  skills  to  dyads  of 

::wn  Syndrome.    One  fnember  of  the  dyad  was  directly  taught 
?  other  member  observed.    As  In  the  Schoen  and  SlvU  <1989> 
--^-q  member  was  cued  by  the  teacher  to  watch  the  Instruction 
the  end  of  the  chain.    The  results  Indicated  that  both 
-irsaaires  were  effective  and  that  the  observing  student 
-TinDle  amount  of  the  skills  without  direct.  Instruction.  In 
.?s.  however,  ir\p.  observing  students  wtre  probed  dally  on 
r  ".  their  dyad  memoer.    This  frequent  assesstoent  of 
T:ng  may  have  communicated  to  the  observer  that  they  were 
-e  skills.    In  the  Schoen  and  Slvll  (1989)  study, 
.rovided  during  dally  probes,  but  this  did  not  appear  to  be 
-.zen  et  al .  (1988)  study. 
~T  -.his  study  was  to  extend  the  prevl'^us  research  by 
-^:3  of  the  (TTD  procedure  In  teacnlng  chained  tasks  in  dyads 

-.aught  a  different  "half"  of  the  response  chain.  This 
.nsure  that  each  student  In  the  dyad  received  direct 

—  of  the  r«»3ponse  chain  and  that  each  student  was  the 
t:  rather  than  present  multiple  trials  as  Schcen  et  al . 

-«r:e.  dally,  total-task  trial  was  used  In  each  Instructional 
•.rea  purpose  was  to  assess  observational  learning  when  an 
■=aip  strategy  was  used  that  Involved  having  one  neater  of  the 
and  having  the  observing  student  deliver  the  token  to  the 
of  the  chain.   This  was  different  from  the  research  by 
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Schoen  anci  her  colleagues  because  they  used  a  teacher  to  cue  and  reinforce  the 
attention  of  the  observer. 

Methods 

Partlelpantw  and  Setting 

Four  students  (1  male,  3  females^  who  were  enrolled  In  a  self-contained 
public  school  class  for  students  with  moderate  mental  retardation 
participated.    The  members  of  one  dyad  were  Colin  and  Alma:  the  other  dyad 
consisted  of  Tara  and  Sally.    Students  were  selected  to  be  paired  in  dyads 
based  on  teacher  reports  of  students  who  learned  at  similar  rates  and  had 
previously  been  grouped  during  instruction. 

C'jiin,  age  i2  years,  5  months,  was  diagnosed  as  a  student  with  Down 
syndrome  and  an  unilateral  moderate  hearing  loss  corrected  with  a  hearing  aid. 
He  received  a  full  scale  IQ  score  of  33  on  the  Stanford-Blnt^.  Intel  lloence 
Scale  and  had  a  mental  age  of  3  years  1  month  (Terman  &  Merrill,  1973).  He 
spoke  In  2-3  wore  phrases  and  had  a  severe  articulation  disorder.    Colin  was 
able  to  read  most  ccxmunity-slgn  words,  match  ano  fold  socks,  and  set  a  table, 
but  was  unable  to  independently  locate  and  purchase  an  Item  In  a  grocery 
3tore.    Alma,  age  11  years.  5  months,  was  dlac'nosed  as  a  stvdent  with  Down 
syndrome.    She  received  a  full  scale  IQ  score  of  42  on  the  Stanford-Blnet 
Intel  1 laence  Scale  and  a  mental  age  of  4  years,  4  months  (Terman  &  Merrill, 
1973).    Alma  spoke  In  2-5  word  phrases.    She  was  able  to  read  second  grade 
level  Dolch  words,  and  could  Independently  take  and  connunicate  a  message  to 
another  person.   She  was  unable  to  make  a  drink  from  a  powdered  mix  or  tie  her 
shoes.    Tara»  age  10  years*  8  months,  received  a  full  scale  IQ  score  of  42  on 
the  tfechfller  Intel  lloenee  Scale  for  Chi  ldren»Re vised  (Wachsler,  197*.).  She 
was  diagnosed  as  being  In  the  moderaisly  mentally  retarded  range  ant^  having  a 
controlled  seizure  disorder.    .She  conicunicated  by  using  manual  signs  In 
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mailing,  (c)  cleaning  overheads,  and  (d>  cleaning  a  sink.    These  tasks  were 
selected  from  Interviews  with  the  teacher  concerning  chained  tasks  she 
considered  t^eneflclal  for  the  students  to  learn  that  could  be  easily  taught  In 
the  classrocd).    The  task  analyses  and  materials  used  for  each  of  the  tasks  are 
presented  In  Table  1.    For  each  task  taught,  5  x  1.5  cm  plastic  chips  were 
used  as  tokens  and  a  plastic  box  was  used  to  hold  a  variety  of  back-up 
reinforcers  (e.g.,  stickers,  candy,  charms,  coins,  etc.). 


Insert  Table  1  about  here 


iToeeuufeg 

General  Procedures.    Instructional  sessions  were  conducted  in  dyads  (i.e., 
2  students  were  taught  by  1  teacher).    One  instructional  session  with  each 
dyad  occurred  every  school  day  if  both  students  in  the  dyad  were  present.  A 
CTD  procedure  was  used  to  teach  the  chained  tasks  in  a  total  task  format 
(Kayser,  Blllingsley,  &  Neel,  1986).    Each  chained  task  taught  was  divided 
into  two  parts.    One  member  of  the  dyad  was  taught  the  first  part  of  the  task 
while  the  second  member  observed,  and  then  the  second  member  was  taught  the 
second  part  while  the  first  member  observed.    The  order  of  instruction  was 
counterbalanced  so  that  the  same  student  that  learned  tne  first  part  of  task 
1,  learned  the  second  part  oi  task  2  and  vice  versa.    Each  dyad  learned  one 
task  to  criterion  before  another  was  taught.    The  steps  of  the  task  directly 
taught  to  a  student  were  defined  as  that  student's  target  steps  and  were  the 
observational  learning  steps  for  the  observing  student.    Criterion  for  each 
member  of  the  dyad  on  their  part  of  the  task  was  100%  unprompted  correct 
^  responses  for  one  session  on  a  continuous  reinforcement  schedule  (CRF) 
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follower'  by  both  members  of  the  dyad  simultaneously  obtaining  100\  correct 
unprompted  responses  for  two  consecutive  sessions  on  a  variable  ratio  three 
schedule  <VR3). 

Prr.h>  Procgdures.    To  assess  a  student's  ability  to  perform  both  target  and 
Observational  steps  of  each  task.  Individual  probe  sessions  were  conducted 
before  Instruction  occurred  on  any  of  the  chained  tasks  and  the  day  after 
criterion  was  met  by  the  dyad  on  each  successive  task.    For  each  probe 
conaltlon  at  least  3  probe  sessions  were  conducted  for  each  student  or  until 
data  were  stable.   The  first  session  of  a  probe  condition  for  each  student 
consisted  of  one  trial  on  all  four  tasks,  followed  by  2  sessions  of  1  trial  on 
tn*  task  jusc  caugnt  ana  i  trial  on  the  task  to  be  taught  next.    During  the 
initial  probe  condition,  since  no  tasks  had  been  taught,  the  second  and  third 
probe  sessions  consisted  of  I  trial  each  on  the  first  two  tasks  to  be  taught. 
A  rnrrprt  r^monM  was  defined  as  the  student  initiating  a  correct  response 
within  5  sec  and  conipletlng  the  response  within  10  sec.   Three  specific  types 
of  incorrect  responses  were  recorded,    nnration  errors  were  defined  as  the 
student  Initiating  a  correct  response  within  5  sec  but  not  completing  the 
response  within  10  sec,    rnnnaraphv  errors  were  defined  as  the  student 
Initiating  a  correct  response  within  5  sec  but  Incorrectly  completing  It 
within  10  sec.    f^omience  errora  referred  to  responses  In  which  the  student 
initiated  a  step  within  5  sec  that  was  out  of  the  correct  sequence  according 
to  the  tasic  analysis.    No  reaponaes  were  defined  as  the  student  not  Initiating 
a  resiionse  within  5  sec.    During  probe  trials,  the  teacher  arranged  the 
materials  for  the  task,  said  "Are  you  ready?',  presented  the  task  direction 
specific  to  each  task,  and  waited  5  sec  for  the  student  to  respond  on  step  1  ^ 
of  the  task  analysis.   For  each  step  In  the  task  analysis  If  a  correct 
ERLC  response  occurred,  the  teacher  recorded  the  response,  said  'Keep  going',  and 
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waited  5  sec  for  the  student's  responsv*  on  the  next,  step  of  the  task  a.-ilvsis. 
If  an  incorrect  response  occurred,  the  teacher  Interrupted  the  response, 
completed  the  correct  response  behind  a  screen  or  while  the  student  was  turned 
away,  placed  the  correct  materials  before  the  student,  said  •Kp'jp  goino',  ar.d 
waited  5  sec  for  the  student  to  respond  on  the  next  step  of  the  task  analysis. 
If  a  no  response  occurred,  the  teacher  completed  the  step,  said  'Keep  going', 
and  waited  5  sec  for  the  student  to  respond  on  the  next  step  of  the  task 
analysis.    The  teacher  provided  descriptive  verbal  praise  for  looking  at 
materials  and  attempting  the  task  on  a  VRd  schedule  of  reinforceaient  to 
mai.jtaln  the  student's  attention  during  the  sessions.    At  the  end  of  each 
task,  the  teacher  said,  "Good  Job  (performing  the  task).'  and  gave  the  sti-deat 
one  token.    The  teacher  then  wal'.ed  an  intertrial  Interval  of  at  least  30  sec 
ano  arranged  the  materials  for  the  next  task.    At  the  end  of  the  probe 
session,  the  atudents  exchanged  their  tokens  for  a  back-up  reinfor    r.  This 
probe  procedure  yielded  dar.a  on  the  student's  ability  to  perform  each 
IndivlduAl  step  In  the  task  analyses. 

Constant  time  delay  procedure.    Each  CTD  instructional  session  involved  1 
trial  on  one  task  presented  in  a  total  task  sequence.    In  addition,  an 
intersequential  group  strategy  was  used  during  the  CTD  instructional  sessions 
i'.  which  Interactions  between  the  dyad  members  were  specifically  prompted 
(Reld  8,  Favell.  1984).    The  initial  session  wag  conducted  using  a  0-sec  delay 
and  continued  until  both  students  simultaneously  received  100\  correct 
proopted  responses  for  1  ses>sion.    All  subsequent  sessions  wert  conducted 
using  a  5-sec  delay.    The  controlling  prompt  for  each  step  in  the  task 
analysis  was  the  teacher  simultaneously  providing  a  aodel    >d  a  verbal 
description  of  the  step.    On  0-sec  delay  trials,  the  teacher  arranged  th^*^^^ 
materials  for  the  task,  and  asked  both  students,  'Are  you  ready?'.  Following 
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an  affirmative  response,  the  teacher  prompted  student  A  (l.e  ,  the  student 
learning  the  first  part  of  the  task)  to  say  or  sign  to  student  B  (I.e.,  the 
student  learning  the  second  part  of  the  task)  'Watch  me';  prcmptec  student  B 
to  sav  or  sign  to  student  A,  'O.K.';  and  then  provided  the  task  direction  to 
student  A.    The  teacher  then  Imraedlatel"  provided  the  prompt  for  step  1  of  the 
task  analysis.    After  providing  consequences  for  step  1,  the  teacher 
linmedla<  My  provided  the  prompt  for  the  next  step  In  the  task  and  continued 
this  process  for  all  steps  In  student  A's  part  ot  the  task.    The  teacher  then 
prompted  student  B  to  hand  student  A  a  token  and  say  or  sign  "Good  work.'  The 
teacher  then  repeated  these  procedures  with  student  B  jiervlng  as  the  performer 
and  Jtudc!';  A      che  observer.    Students  were  allowed  .o  :raae  theii  tokens  . 
for  a  b^c;k-up  relnforcer  when  Ch»  entire  task  was  coEnpleted. 

On  5-sec  delay  trials,  the  Instructor  arranged  the  materials  for  the 
vask,  isked  both  students,  "Are  you  ready?',  and  waited  for  an  affirmative 
response.    The  c*acher  then  prompted  student  A  to  give  the  attending  cue  to 
student  B,  prompted  student  B  to  reply,  anC  then  immediately  provided  the  task 
direction  to  student  A.    The  teacher  now  viited  5  sec  (i.e..  countec*  silently 
"lOOi,"  -1002,"  Ptc.)  before  providing  the  prompt  for  step  1  of  the  task 
analysis.    After  providlnc  consequences  for  step  1  of  the  task  analysis,  the 
teacher  again  waited  5  sec  before  providing  the  prompt  for  step  2  and  so  on 
until  al!  steps  of  the  task  were  completed.    The  process  continued  as  in  0-sec 
delay  trials  for  student  B  except  the  teacher  waited  5  sec  before  providing 
the  prompt  on  all  steps  in  the  task  analysis.    At  no  time  during  the  sessions 
did  thf  teacher  direct  the  obsciving  student  to  attend  to  the  target  student 
beli\;  inL*-ructed  on  their  part  of  the  iask. 

Two  types  of  correct  responses  were  recorded:  unprompted  corrects  and 
prompted  corrects.    Unprocwtgd  cnrr^r^  responses  were  recorded  when  the^^^ 
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student  initiated  a  step  of  the  task  analysis  befom  the  prompt  and  conpleted 
It  correctly  within  10  sec.    Prompted  r.nrr^rr  responses  were  recorded  when  a 
student  initiated  a  response  within  5  sec  after  the  prompt  and  completed  it 
correctly  within  10  sec. 

Three  types  of  Incorrect  responses  were  recorded:    non-wait  errors,  wait 
errors,  and  no  responses.    Non-wait  t^rrnr»  were  defined  as  the  student 
Initiating  the  response  fie tore  the  prompt  but  (a)  not  completing  it  within  10 
sec  (i.e..  Incorrect  duration);  (b)  Incorrectly  completing  it  within  10  sec 
(i.e.,  inwrect  topography);  and  (c)  initiating  a  step  but  not  in  the  correct 
sequence  (i.e..  incorrect  sequence).    Walt  err.^rw  umrm  defined  as  the  student 
Inltiath^g  a  response  witnm  5  sec  atUr  the  prompt  but  (a)  not  completing  11 
within  10  sec  (I.e.,  Incorrert  duration),  (b)  incorrejtly  completing  the 
response  within  10  sec  (I.e.,  incorrect  topography),  or  (c)  Initiating  a  step 
but  not  in  the  correct  sequence  (I.e.,  incorrect  sequence).    A  no  remonfl^ 
error  was  scored  when  the  student  did  not  Initiate  any  response  within  5  sec 
dilfiJL  the  delivery  of  the  prompt. 

When  a  correct  response  occurred,  t^-  teacher  said,  "Good"  and  described 
exactly  What  the  student  did  re.g.,  "Good,  you  put  the  pants  on  the  table."). 
When  a  non-wait  error  occurred,  tne  teacher  Interrupted  the  response,  said 
"Walt,  let  me  snow  /ou  if  you  don't  know,"  modeled  the  correct  response,  and 
allowed  the  student  to  Imitate  the  model.    When  a  no  responsj  occurred,  the 
teacher  said,  "Let  roe  show  you  if  you  don't  know,''  modeled  the  correct 
response,  una  allowed  the  student  to  imitate  the  model. 

Mflaaed  t'^l^l  trr^lnlm.    Following  probe  sessions,  when  the  student's 
ibllltv  to  perform  both  th<;  target  and  observational  steps  of  the  trained 
2'^2  measured.  If  a  student  did  not  obtain  at  least  75%  correct 

ErJc  responses  on  the  observational  steps  of  a  task,  then  the  observational  steps 
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were  directly  taught  to  that  student  so  he  or  she  would  be  able  to  perform  the 
entire  task.    Massed  trial  training  was  conducted  using  CTD  Instructional 
procedures  in  a  1:1  arrangement  on  the  entire  task.    The  student  continued 
learning  another  task  during  dyad  training  at  another  time  during  the  day.  In 
massed  trial  training,  the  teacher  delivered  at  least  2  trials  per  session 
until  the  student  reached  the  criterion  of  1  trial  of  100%  correct  unprompted 
responses  on  a  CRF  schedule  followed  by  2  consecutive  trials  of  100%  correct 
unprompted  responses  on  a  VR3  schedule  for  all  steps  of  the  task  analysis. 

Review  trial  proceduren.    Following  Probe  II.  review  trials  were 
conauctea  on  the  tasks  taught  to  maintain  criterion  level  responoing.    At  a 
time  otner  than  instructional  sessions,  the  teacher  conducced  one  review  trial 
a  day  on  one  task  with  one  student.    Review  trials  were  conducted  exactly  like 
5-sec  CTD  Instructional  trials  except  In  a  1:1  Instructional  arrangement. 
Each  individual  student  received  a  review  trial  either  <a)  once  every  other 
day  when  only  one  dyad  had  met  criterion  on  task  1,  or  <b)  once  every  fourth 
day  when  both  dyads  had  met  criterion  on  task  1. 
Experlmgntal  T]mf^\aT\ 

A  multiple  probe  design  across  tasks  and  replicated  with  4  students  was 
used  to  evaluate  exper Iment?^:  control  (Hoi'ner  &  Baer,  1978;  Tawney  &  Cast, 
1984).    Experimental  control  was  demonstrated  when  student  responding  on 
tarc,eted  -jteps  Increased  only  following  CTD  Instruction  and  did  not  increase 
on  untrained  steps  prior  to  intervention.    Experimental  conditions  were 
implemented  in  the  following  sequence:    Individual  probes  conducted  on  all 
four  tasks  scheduled  to  be  taught;  individual  probes  conducted  on  the  first 
two  tasks  to  be  taught;  one  part  of  a  task  taught  to  each  student  In  a  dyad 
using  the  CTD  procedure  until  criterion  was  met:  Individual  probes  conducted 
on  all  four  tasks  scheduled  to  be  taught;  Individual  probes  conducted  on  the 
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task  Just  taught  and  the  task  scheduled  to  be  taught  next;  this  sequence 
continued  until  each  dyad  learned  two  complete  tasks. 

Reliability  assessments  on  student  responding  and  procedural  fidelity 
<B11 1 Ingsley,  White,  &  Munson,  1980)  were  collected  at  least  once  each  week  or 
at  least  once  during  each  experimental  condition.    A  polnt-fcy-polnt  method 
(the  number  of  agreements  divided  by  the  number  of  agreements  plus 
disagreements  multiplied  by  100)  was  used  to  calculate  Interobserver  agreement 
percentages.    For  procedural  reliability,  the  following  teacher  behaviors  were 
measured:    giving  the  attentlonal  cue  "Are  you  ready?',  ensuring  an 
affirmative  response,  prompting  student  to  deliver  attentlonal  cue  (time  delay 
condition  only),  prompting  student  to  reply  affirmatively  to  attentlonal  cue 
(time  delay  condltirn  only),  providing  the  task  direction  specific  to  each 
task,  waiting  the  correct  response  interval,  providing  the  prompt  when 
appropriate,  providing  the  correct  consequences,  waiting  the  Intertrial 
interval,  providing  a  token  (probe  condition),  prompting  student  to  praise  and 
provide  a  token  (time  delay  condition).    Procedural  reliaolllty  est  Creates  were 
calculated  by  dividing  the  number  of  correct  investigator  behaviors  that  the 
observer  recorded  by  the  number  of  planned  behaviors  which  should  have  been 
emitted  in  the  session,  and  multiplying  by  100  (Billlngsley  et  al.,  1980), 

Results 

Reliability  P^«^ul^q 

Reliability  assessments  on  both  student  responding  and  procedural 
reliablity  were  conducted  during  45%,  71\,  50%,  and  50%  of  the  probe  sessions 
for  Colin,  Alma,  Tara,  and  Sally,  respectively.   During  CTD  sessions, 
reliability  assessments  were  conciucted  during  48%  of  the  sessions  for  the 
Er|c  Colin/Alma  dyad  and  42%  of  the  sessions  for  the 
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Tara/Sally  dyad.    The  mean  percent  of  agreement  on  student  responding  during 
probe  sessions  was  '?4.8%,  95.6Jt.  91.6%,  and  95.4%  for  Colin,  Alma,  Tara,  and 
Sally,  respectively.    During  OT  Instruction,  student  responding  reiablilty 
was  99. 6\  for  the  Colln/Alma  dyad  anvi  99.2%  for  the  Tara/Sally  dyad.  During 
probe  sessions  across  all  students,  procedviral  reliability  was  100%  for  the 
behaviors  of  aivlng  the  attentlonal  cue,  giving  the  task  direction,  and 
providing  the  token.    Other  mean  (and  range)  reliability  estimates  across  all 
students  were  99.7%  (range  99.1-100%)  for  waiting  the  response  Interval.  95.8% 
(range  94-97.9%)  for  providing  the  correct  consequences,  and  93.5%  (range 
80-100%)  for  the  teacher  waiting  the  Intertrlal  Interval.    During  CTD 
ttaining,  across  both  dyads,  procedural  reliability  was  100%  for  the  behaviors 
of  the  teacher  giving  the  attentlonal  cue  and  the  teacher  prompting  the 
observing  student  to  praise  the  performing  student.    Other  mean  (and  range) 
reliability  estimates  across  both  dyads  were  98.7%  (range  97-100%)  for 
prompting  the  performing  student  to  deliver  the  attentlonal  cue,  97.4%  (range 
95-100%)  for  ensuring  an  attentlonal  response,  96.1%  (range  94-98%)  for  giving 
the  task  direction.  97.8%  (range  97-99%)  for  waiting  the  appropriate  delay 

intci'V'ii  ifiG  pfOviaiiiQ  The  i^irompt.  ana  "^e-S^  (fange  *36-<'9%)  for  providing  the 

correct  consequences. 

Effectiveness  of  Conatant  Time  Delay 

The  percentage  of  correct  responding  on  target  steps  for  Colin,  Alma, 
Tara,  and  Sally  during  probe  and  constant  time  delay  conditions  are  shown  In 
Figures  1,  2,  3,  and  4  respectively.    Two  of  the  four  tasks  were  tdu^t  to 
each  dyad  and  Instruction  was  then  stopped  due  to  the  end  of  the  school  year. 
Since  the  probe  procedures  allowed  for  the  student's  response  to  each  step  of 
the  task  anUysls  to  be  assessed,  all  students  were  able  to  perform  some  of  225 
ERjC  their  target  steps  prior  to  Intervention  on  the  two  task  analysis  that  were 
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taught.    On  the  two  tasks  taught,  for  each  student,  the  CTD  procedure  was 
effective  In  raising  responding  to  criterion  levels.    During  probe  conditions 
Imnedlately  following  training,  students  maintained  high  levels  of  responding 
on  the  target  steps  Just  learned.    Probe  data  inmedlately  following  training 
ranged  from  92-100%  for  Colin.  50-100%  for  Alma,         86-100%  for  Tara.  and 
75-100%  for  Sally. 


Insert  Figures  1.  2,  3,  and  4  about  here 


Modifications  of  the  procedures  as  written  were  needed  to  raise 
responding  to  criterion  levels  for  all  4  students.    During  the  first  few 
sessions  of  the  eggnog  task.  Colin  and  Alma  made  25%  or  greater  unprompted 
Incorrect  responses  for  3  sessions;  therefore,  wait  training  procedures  were 
Implemented  until  they  were  able  to  consistently  wait  5  sec  for  a  prompt. 
Walt  training  procedure?^  (Snell  &  Cast,  1981)  were  copjucted  In  Individual 
sessions  using  a  chained  task  that  sv-Jents  already  had  the  response 
requirements  to  perform.    Following  wait  training  procedures,  both  Colin  and 
Alma  had  1  step  in  which  they  consistently  waited  for  the  prompt,  while  they 
responded  Independently    (i.e.,  correct  unprompted  responses)  on  all  other 
steps  in  the  task  analysis.    For  these  steps,  the  teacher  reminded  them  bs»fore 
the  session  about  the  step  they  needed  to  remember.    This  was  successful  with 
both  students,  and  the  reminder  was  removed  before  probe  procedures  were 
Implenented.    Finally,  when  Alma's  unprompted  correct  responses  did  not 
Increase  for  3  consecutive  sessions  during  the  eggnog  task,  a  differential 
relnforceaent  procedure  was  used.   Receipt  of  the  token  was  made  contingent 
upon  an  Increase  in  unprompted  corrects  from  one  day  to  the  next.  This 
modification  did  not  increase  unprompted  corre^vt  responding,  and  was  combined 
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with  an  aadltlonal  prompt  In  which  if  Alma  had  not  responded  within  the  5 
second  delay  Interval,  the  teacher  said,  "If  you  know  what  to  do.  do  It.',  and 
then  waited  5  sec  and  provided  the  model  prompt  if  needed.    This  was 
successful  in  raising  responding  to 

criterion  levels  on  the  eggnog  task  and  was  also  successful  when  it  was  used 
with  Alma  again  on  the  cleaning  overhead  task. 

Modifications  also  were  needed  for  Tara  and  Sally.    First,  Tara  and  Sally 
aid  not  accurately  imitate  the  teacher's  model  (I.e.,  controlling  prompt)  on 
some  steps  of  the  preparing  envelope  task  during  O-sec  delay  trials.  When 
this  occurref-.  for  2  consecutive  O-sec  delay  sessions,  the  teacher  provided  a 
Phrdicai  prompt  tor  that  step  of  the  task  analysis   and  used  a  physical  prompt 
as  the  controlling  prompt  for  that  step  throughout  intervention.    Second,  when 
errors  occurred  consistently  on  a  given  step  (two  steps  for  Sally  and  one  for 
Tara).  the  teacher  provided  one  trial  in  one  session  at  the  O-sec  delay  on 
tnose  steps,  and  then  she  returned  to  the  5-sec  delay.    This  was  effective 
with  Doth  .  vjdents  on  one  step.    Sally  required  a  physical  rather  than  model 
prompt  on  the  second  step  where  she  was  performing  Inconsistently.    And  third, 
during  Instruction  on  preparing  envelopes,  Tara  was  able  to  closely 
approximate  putting  the  mailing  label  in  the  middle  of  the  envelope,  out  was 
not  performing  the  skill  with  enough  accuracy  to  meet  the  response  definition. 
Therefore,  immediately  prior  to  this  step,  the  teacher  prompted  Tara  to  point 
to  the  place  on  the  envelope  where  the  mailing  label  was  to  be  put.  This 
extra  prompt  was  successful  in  teaching  Tara  to  correctly  place  the  label,  and 
It  was  faded  before  probe  conditions  were  implemented. 

The  number  of  sessions,  the  percentage  of  errors,  and  the  number  of 
minutes  of  direct  instructional  time  through  criterion  for  all  students  are 
presented  in  Table  2.    The  figures  for  individual  students  were  based  on  data 
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from  the  first  session  of  training  until  that  student  met  the  VR3  criterion. 
The  figures  for  the  dyads  represent  data  from  the  first  session  of  training 
until  both  students  In  the  dyad  simultaneously  met  the  VR3  criterion.    The  two 
dyads  learned  the  tasks  in  a  mean  of  21.25  sessions  (range  15-28),  In  an 
average  173  (range  99-213  minutes)  of  minutes  of  direct  Instructional  time, 
and  with  a  mean  percentag?  of  errors  of  8.4  (range  5.3-12. 1\).    Across  all 
tastes  and  all  students,  53%  of  the  errors  were  topography  errors,  41%  were 
sequence  errors,  and  6%  were  duration  errors.    In  terras  of  dyads,  the 
Colln/Alma  dyad  had  more  sequence  errors  (69%)  than  topography  errors  <22%). 
while  the  Tara/Sally  dyad  had  more  topography  errors  (68%)  than  sequence 
errors  i<:4%). 


Insert  Table  2  about  here 

In  addition,  across  ail  tasks  and  students,  when  each  target  step  was 
analyzed  Individually,  at  least  two  target  steps  were  learned  without  error 
whereas  other  steps  had  a  high  percent  of  error  during  Instructional  sessions. 
Specific  target  steps  in  which  errors  during  instructional  sessions  were  above 
20%  included  step  7  (30%  errors)  of  the  eggnug  task  and  steps  16  (26%  errors) 
and  22  (26%  errors)  of  the  overhead  task  for  Alma,  step  8  (53%  errors)  of  the 
folding  clothes  task  and  steps  10  (36%  errors)  and  11  (29%  errors)  of  the 
envelope  task  for  Tara,  and  step  10  (33%  errors)  of  the  folding  clothes  task 
and  step  6  (36%  errors)  of  the  envelope  task  for  Sally.    All  Individual  target 
Steps  for  Colin  were  learned  with  9%  errors  or  less. 
Qbaervatlnnul  [.ftflrnlntl 

The  mean  percent  of  unprompted  correct  responses  on  observational  steps 
ERIC  occurred  during  the  probe  lnmedlately  prior  to  Intervention  and 
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Inmediatcjly  following  Intervention  are  presented  In  Figure  5.    These  data 
represent  the  steps  that  each  student  was  not  directly  taught  but  that  they 
observed  being  taught  to  the  other  member  of  their  dyad.    All  students,  except 
Colin  on  the  cleaning  overhead  task,  were  able  to  independently  perform  some 
of  their  observational  steps  prior  to  training.    Following  training,  all 
students'  ability  to  perform     observational  steps  Increased,  ranging  from  a 
net  gain  of  38-80%  <X  =  62.75%).    Only  1  student,  Sally,  on  the  preparing 
envelope  tasK  required  massed  trial  training  lol lowing  Intervention  since  she 
was  able  to  perform  an  average  of  only  50%  of  the  observational  steps 
following  dyad  Intervention.    After  massed  trial  training,  subsequent  probe 
aatd  indicated  that  Sally  was  able  to  perform  88%  of  the  observational  steps 
on  the  preparing  envelope  task. 


Insert  Figure  5  about  here 


Discussion 

The  purpose  of  this  study  was  to  (a)  evaluate  the  effectiveness  of  a  CTD 
procedure  in  teaching  chained  tasks  in  a  dyad  when  each  member  was  taught  half 
of  the  steps,  and  (b)  to  evaluate  the  use  of  the  CTD  procedure  and  an 
mtersequentlal  group  strategy  used  In  dyads  on  observational  learning. 
Results  Indicated  that  CTD  was  effective  In  teaching  chained  tasks  in  dyads  of 
students  with  moderate  mental  retardation.    This  supports  and  extends  previous 
research  in  which  CTD  has  been  shown  to  be  effective  in  teaching  chained 
behaviors  in  one-to-one  Instructional  settings  (Schuster,  et  al.  1988;  Miller 
8.  Test,  in  press)  and  In  small  group  arrangements  (Schoen  &  Sivil,  1989; 
Schoen  et  al . ,  1968). 
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The  students  learned  their  target  steps  with  a  mean  percent  of  errors  of 
9.3  (range  2.4-16.8%).    These  percentages  are  slightly  higher  error  rates  than 
some  that  have  been  reported  in  'vime  delay  investigations  (Handen  &  Zane, 
1987);  however,  three  different  types  of  errors  were  recorded  which  could  have 
contributed  to  the  higher  error  percentages.    Overall,  M  of  the  errors  that 
occurred  during  training  were  sequence  errors.    In  this  investigation, 
students  were  required  to  perform  steps  in  the  same  sequence  as  written  In  the 
task  analysis  to  be  considered  correct.    It  was  critical  that  some  steps  be 
performed  In  a  specific  sequence  so  that  the  final  product  was  correct, 
howeve-  other  steps  could  have  been  performed  in  any  order  and  the  task  would 
have  still  been  finished  correctly.    The  advantage  of  teaching  in  a  sequence 
was  that  procedures  were  more  parsimonious  and  recording  students'  behavior 
was  less  complex.    The  disadvantage,  however,  is  that  students  may  have  been 
considered  Incorrect  even  though  they  performed  a  behavior  correctly.  The 
number  of  sessions  to  criterion  may  have  been  lower  if  these  non-critical 
sequence  errors  had  been  recorded  as  correct.    This  issue  of  teaching  using  a 
fixed  sequence,  and  the  procedural  complexity  questions  which  surround  It, 
warrant  further  Investigation. 

For  all  students,  observational  learning  occurred  although  students  were 
not  directly  instructed  or  reinforced  to  attend  by  the  teacher.    All  students 
learned  a  substantial  percentage  of  steps  without  being  directly  taught  those 
steps.    This  finding  is  surprising  given  the  functioning  level  of  the  students 
involved,  the  minimal  cues  to  prompt  students  to  learn  the  steps  taught  to 
their  peer,  and  the  Infrequent  assessment  of  their  performance  on 
observational  learning  steps.   Previous  research  (e.g..  Schoen  et  al..  1988j 
Schoen  &  Slvll.  1989)  with  observational  learning  of  chained  tasks  in  dyads 
ERIC  monitoring  of  the  observatj^^  behaviors.   This  dally  measurement 
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may  have  cued  students  to  learn  those  steps  taught  to  their  peer  in  the  dyad. 
However,  in  this  study,  dally  measurement  of  observational  learning  steps  did 
not  occur;  in  tact,  these  behaviors  were  only  assessed  during  probe  conditions 
(prior  to  the  instructional  condition  and  after  the  dyad  had  met  criterion  on 
the  task).    Further,  students  In  this  study  were  not  cued  by  the  teacher  to 
attend  to  the  observational  learning  steps  and  were  not  reinforced  by  the 
teacher  for  attending  to  those  steps.    In  addition,  multiple  daily  trials  on 
rhe  Chain  were  not  needed.    Previous  research  (Schoen  et  al.,  1988)  used 
multiple  trials  per  session:  the  current  investigation  used  a  single 
rorii-rask  trial  each  dai'.    it  is  possible  that  in  this  study  some  learning  of 
nontargei  steps  occurred  d'je  to  stimulus  generalization.    Some  tasks  required 
similar  responses  in  both  parts  of  the  task.    For  example,  opening  and  closing 
a  variety  of  containers  was  taught  across  both  parts  of  the  making  eggnog 
task.    However,  students  were  required  to  perform  this  response  in  the  correct 
sequence  and  many  oiher  observational  responses  were  learned  that  were  not 
similar  to  target  responses.    Thus  it  seems  likely  that  observational  )^.arning 
was  responsible  for  much  of  the  acquisition  of  observational  steps  that 
occurred,    future  research  should  examine  requiring  students  co  emit  attending 
responses  versus  not  requiring  attending  responses  on  acquisition  during 
Observational  learning  trials,  and  should  examine  the  parameters  of  attending 
that  facilitate  observational  learniP'3.    For  example,  comparison  of  teacher 
and  peer  delivered  attentional  cues  and  reinforcement  needs  study. 

In  this  investigation,  an  inter sequential  group  strategy  allowed  for 
prompted  Interactions  between  group  members.    Over  sessions,  the  teacher 
provided  only  the  amount  of  prcoptlng  necessary  for  students  to  deliver  an 
attentlonai  cue  at  the  beginning  of  each  half  of  the  chain,  and  praise  and 
tokens  to  each  other  at  the  end  of  theHc;h^n.    Initially,  the  teacher  needed 
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to  model  the  behaviors  to  control  the  student's  response,  but  later  an 
Indirect  verbal  cue  such  as,  "What  do  you  say  to  Tara?\  was  sufficient  In 
controlling  the  behavior.    Finally,  no  prompt  was  necessary  during  scoe 
sessions  for  Colin  and  Alma  who  Independently  prompted  or  reinforced  one 
a'-.other.    Although  considerable  observational  learning  occurred,  It  cannot  be 
attributed  soley  to  Intersequentlal  group  Interactions.    Future  research 
should  examine  the  effects  of  the  Intersequentlal  group  strategy  on  the 
acquisition  of  observational  steps  and  the  parameters  of  the  stretegy  which 
lead  to  the  most  effective  and  efficient  learning. 

In  this  Investigation,  the  task  was  structurej  so  that  students  learned  a 
part  ot  the  same  tasK  that  was  divided  into  2  parts.    Other  ways  to  structure 
the  Usk  could  be  examined  In  terms  of  their  effects  on  target  and 
observational  learning.    Students  could  be  taught  cwo  separate  chains  that 
occur  consecutively  In  a  routine.    For  example,  one  student  could  be  taught  to 
set  the  table,  and  another  to  place  the  food  on  the  table.    The  students' 
behavior  could  be  assessed  on  their  ability  to  perform  the  entire  routine. 
Second,  one  student  could  be  taught  an  entire  skill  while  the  other  student  or 
multiple  students  observed.    These  observing  students  could  be  assessed  on 
their  ability  to  perform  the  task  (cf.  Schoen  et  al.,  1988).    Third,  a  task 
could  be  divided  Into  separate  parts  all  of  which  are  taught  to  each  student 
but  on  alternating  days,  so  that  some  days  the  student  Is  learning  a  part  of 
the  skill  that  he  observed  being  taught  to  another  student  on  another  day. 
Anc  fourth,  research  needs  to  examine  the  optimal  number  of  students  In  a 
group  which  can  learn  observational  and  target  Information  on  chained  tasks. 
Most  previous  research  on  observational  learning  focuses  on  discrete 
responses. 
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Four  Implications  of  this  Investigation  exist  for  classroom  teachers. 
First,  the  CTD  procedure  can  be  used  effectively  in  dyads  of  students  with 
moderate  mental  retardation  to  teach  chained  tasks.    Second,  an  experienced 
teacher  was  able  to  Implement  the  procedure  in  dyads  reliably.    Third,  when 
two  students  need  to  learn  the  same  chained  task,  ea.^h  of  them  can  be  taught 
part  of  the  task  and  considerable  observational  learning  is  likely  on  the 
steps  taught  to  a  student's  peer.    This  may  result  in  a  considerable  reductl 
of  Instructional  time  each  day  because  the  chain  only  needs  to  be  performed 
one  time.    Some  chained  responses  occur  only  once  during  the  natural  flow  of  a 
day.    Thus,  the  current  Investigation  suggests  that  the  single  natural  time 
for  performing  a  response  chain  can  be  used  to  teach  two  students 
slmultaneoulsy  bv  having  each  sturtenf  perform  part  of  the  chain.    An  Important 
area  for  additional  research  is  the  effects  of  dyad  instruction  on  chained 
tasks  when  Implemented  in  coninunity-based  settings.    The  current  investigation 
occurred  in  a  classroom,  and  the  application  of  the  procedure  to 
community-based  Instruction  remains  an  unexplored  area.    Fourth,  prcrooting 
Observational  learning  of  chained  tasks  In  dyads  may  require  minimal 
progranming.    In  the  current  study,  each  student  Instructed  their  peer  to 
watch  them  perform  their  parts  of  the  chain,  and  at  the  end  of  the  chain 
praised  them  and  gave  them  a  token  for  watching.    It  should  be  noted,  that 
some  of  the  students  learned  to  Independently  cue  observation  and  deliver  the 
pralse/tokcn.    Further,  the  praise  and  tokens  were  not  presented  contingent 
upon  observation,  and  no  cues  to  observe  were  provided  during  the  chain. 
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Skill 


Haterlah 


(Uklng  egm 

1.  Open  egg  carton 

2.  ScKve  1  egg,  crack  Into  bowl ,  throw  ahel  Is  in  traah 

3.  Cloee  egg  carton 

4.  0^0  sugar  container 

5.  Ntisurt  tvo  tablespoons  sugar,  place  In  bowl 

6.  Close  sugar  container 

7.  Beat  ilxture  with  eg^ater.  place  beater  on  rag 

8.  O^illk 

9.  Measure  1  cui>  illk,  pour  In  bowl 

10.  Close  illk 

11.  O^n  vanilla 

12.  Hewr»  (/4  teaspoon  vanilla,  pour  !n  boMl 

13.  Clone  vanilla 

14.  Mix  with  eg^ater,  place  eg^ater  on  rag 

15.  Pour  Ilxture  Into  two  glasses 

16.  Open  outaeg 

17.  Sprinkle  iwtaeg  on  top  of  egviog  In  two  glasses 

18.  Close  Mtieg 


Clean 
1. 
2. 
3. 
4. 
5. 
6. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
2D. 
21. 
22. 
23. 
24. 


Ing  overheads 
Get  ofcrhead  and  white  sheet,  place  on  table 
Separate  overhead  and  white  sheet 
Get  spooge,  place  on  table 
Get  paper  towels,  place  on  table 
Get  bowl,  go  to  sink,  fill  bowl  with  water,  place  on  table 
Place  sponge  In  water 
Vrlng  out  sponge 

Bold  overhead  with  one  hand,  wipe  with  sponge 
Place  spoogi  In  vater 
Vrlng  out  sponge 

Bold  overhead  with  one  hand,  wipe  with  sponge 
Place  spooge  In  vater 
Vrlog  out  sponge,  place  on  table 
taove  OM  papertowel  froi  roll 
told  uriniead  vlth  one  hand,  vipe  vlth  papertowel 
Pick  19  overhead,  vipi  tebie  uader  overhead  vlth  towel 
Tlcn  overhead  over,  place  on  table 
VIpe  back  side  of  overhead  vlth  p^ertowel 
Place  white  sheet  behind  overhead 
Place  vmnitd  and  shnt  lo  basket 
Throw  HPtrtovel  li  trash. 
Tike  bowl  to  sink,  e«ty  vater.  place  bowl  on  shelf 
Place  mctm  oa  ^If 
Place  papertowel  on  shelf 


Quart  of  allk 

Carton  of  eggs 

Vanilla 

NutKg 

Mixing  bowl 

1  cup  leasurlng  cup 

tablespoon 
Eg^ater 
2 


1 


8  X  11'  Inch  overhead  traaaparancles 
8  x  ir  whitft  paper 

Paper  tray  to  hold  trassparancles  and  paper 
S^ge 

Roll  of  paper  towels 
Bowl 


BEST  COPY  AVAILABLE 
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Skll 


Sequen:e  of  Deaponaes 


HaterUls 


Making  fudge  ahakt 

Get  Jtf,  pliee  on  tible 
Get  leiauriBg  cups/plaee  on  table 
Get  rag,  place  on  table 
Get  salt,  place  on  ti'ile 
Get  chocolate  sauce  and  allk,  place  on  table 
Get  glasses 
Open  jar 

Opto  chocolate  sauce 

Heasurt  1/4  cup  chocolate  sauce,  pour  In  Jar 
Close  chocolate  sauce 
VIpt  off  top  of  chocolate  sauce  with  rag 
Opto  il Ik 

Neaaure  two  cups  of  illk.  pour  In  bowl 
Close  Illk 
Open  salt 

Pour  salt  In  hand,  oet  of-^  pinch  oi  salt,  put  ja; 
Ihrow  rest  of  salt  In  trash 
Close  salt 
Close  Jar 

Shake  jar  vlgxously 
Opto  Jar 

Pour  ilxture  into  two  glasses 
Pick  up  rag,  Jar,  top,  seasurlng  cups;  place  in  sink 
Place  salt  on  shelf 

Pick  up  diocolate  sauce,  silk;  place  in  refrigerator 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 

14. 

ic 

•  w  * 

16. 
17. 
16. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Quart  of  Illk 

Qiocolate  syrup  in  squeeze  bottle 
Salt 

1  cup  oeasuring  cup 
1/2  cup  leasuring  cup 
Olshrag 
Jar  and  top 
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Cleaning  sink 
1 .  Get  bucket 

Get  powdered  detergent 
Get  sponge 

Take  all  Itcu  to  sink,  place  on  counter 
Place  buektt  In  sink 
Opto  dettrgeot 

Pour  dettrgeot  Into  hand.  e9>ty  into  bucket 
Close  dettrgeot,  place  on  counter 
Fill  bucket  halfway  with  wattr 
toft  buctttt.  plact  on  counter 
Use  9QQgt  to  ilx  detergeot  and  water  lo  budcet 
VtliO  out  90Qge 
VIpt  tides  of  slric 
Plaet  mow  li  bucket,  vr log  cut 
VIpt  bottd  of  sink 
PlKt        la  buektt.  wlog  out 
VIpt  fMOtt  Md  Mto  of  sli* 
Plact  wot  li  budctt.  wring  out 
VIpt  irouM  top  of  sink 

Plaet  9ooge  li  budctt,  wrlog  out,  place  on  counter 


2. 

3. 

4. 

5. 

6. 

7. 

6. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Budcet 

Box  of  powdered  cleaning  detergent 
Sipoflge 

ClassrooB  sink 
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Table  1  continued 

sm   

Sttma  of  RI9QMM 

Cleifllog  sifik  continued  "  ~ 

21.  bpty  coBteotf  of  bucktt  In  sink 

22.  Take  90091,  ditfrgent,  and  budcet  to  stvige  irea 

23.  PlKt  dittrgint  on  ahelf 

24.  Plaet  flpoogi  on  stitlf 

25.  Place  tuektt  on  stielf 

folding  clothes 

1.  Get  laundry  basket,  place  on  floor  beside  taote 

2.  tore  shirt  itm  basket 

3.  Place  atiirt,  buttoo  side  down,  on  table 

4.  Turn  shirt  90  collar  Is  facing  left  side  of  table 

5.  driflp  and  fold  1/3  of  the  wy  any  frci  body 

6.  (kirn  and  fold  1/3  of  the  wy  toward  body 

7.  Pld(  up  collar,  fold  in  half 
6.  Pidc  up  shirt,  place  in  storage  ba*et 

9.  tave  pants  froi  baAet 

10.  Place  pants,  zipper  side  down,  on  table 

11.  Tm  pants  so  valst  Is  facing  left  side  of  table 

12.  Fold  pants  In  half  so  side  seav  placed  together 

13.  Pick  up  waist,  fold  in  half  to  hct 

14.  ?\ck  (9  fold,  fold  in  half  to  waist 

15.  Pld(  i«  pants,  place  on  shelf 

16.  Pidc  up  laumty  basket,  place  00  shelf 

Preparing  enielopee 

1.  Pick  up  letter,  place  on  table 

2.  Grasp  botta  of  letter,  fold  1/3  of  of  the  way  up 

3.  Grasp  top  of  letter,  fold  down 

4.  Pld(  (9  enfelope,  place  flap  side  up  on  table 

5.  iiold  envelope  open,  insert  letter 

6.  Hove  da«  sponge  over  gwed  area 

7.  Seal  envelope 

8.  Tun  envelope  over 

9.  Peel  off  laillng  label,  hold  in  two  hands 

10.  Place  lailiog  label  in  center  of  envelope 

11.  Pick  up  rubber  stav,  open  Ink  pad 

12.  Place  rubber  Sim  00  Ink  pad,  sta«  return  address  on  envelope 

13.  Close  ink  pad,  solace  rubber  staiv  on  top  of  pad 

14.  Pidc  v  staiKi,  lick  gwed  area 

15.  Place  stav  on  envelope 


Short-sleeved  shirt 
Pair  of  pants 
Laundry  basket 
Stxage  ba*et 


8  1/2  X  11*  typed  letter 
Legal  si zed-envelope 
ihibber  stasp 
Ink  pad 

Nailing  labels 
Postage  stanp 
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Mumcpf  nf  Session.  P<>rcgnt  of  Errors,  and  Minutes  of  Direct  Instructional  Timg 
Through  Criterion  for  Each  Student  and  Task 


Task 

Sessions  througf)  Criterion 

Percent  of  Errors  through  Criterion 

Direct  Instruction  TiK  (Hinutes) 
Throu^  Criterion 

Subject: 

Dyad  1            Oyad  2 
tCoUn     AluJ  (Tara  Sally] 

Dyad  1 
[Colin  Alsa] 

Oyad  2 
[Tara  Sally] 

Dyad  1 
(Colin  Alia] 

Oyid  2 
(Tara  Sally] 

Task  1 

20       23       15  15 

6.1  9.2 

9.2  10 

185  213 

99  99 

Task  2 

13       19       23  16 

2.4  9.6 

16.8  12.5 

146  192 

161  12S 

Total  Across 
Tasks 

33       42       j8  31 

4.3  9.4 

13.5  11.3 

33!  405 

260  224 

Dyad  Total 
Task  1 

23  15 

7.3 

9.6 

213 

90 

Oyad  Total 
Task  2 

19  28 

5.3 

12.1 

192 

188 

Dyad  Total 
Across  Tasks 

42  43 

6.2 

11.2 

405 

287 
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Figure  Captions 

Figure  li.   The  percentage  of  correct  responding  on  target  steps  in  probe  and 
training  conditions  across  chained  tasks  for  Colin.    Sessions  are  labeled 
along  the  abscissa  and  the  tasks  are  labeled  along  the  ordinate.  Unprooipted 
correct  responses  are  represented  by  the  closed  triangles  and  proo»)ted  correct 
responses  are  represented  by  the  open  circles. 

Figure  2i    The  percentage  of  correct  responding  on  target  steps  In  probe  and 
training  conditions  across  chained  tasks  for  Alma.   Sessions  are  labeled  along 
the  abscissa  and  the  tasks  are  labeled  along  the  ordinate.   Unproo»)ted  correct 
responses  are  represented  by  the  closed  triangles  and  pron^ted  correct 
responses  are  represented  by  the  open  circles. 

figure  3.    The  percentage  of  correct  responJlng  on  target  steps  in  probe  and 
training  conditions  across  chained  tasks  for  Tara.   Sessions  are  labeled  along 
the  abscissa  and  the  tasks  are  labeled  along  the  ordinate.    Unproo|)ted  correct 
responses  are  represented  by  the  closed  triangles  and  prompted  correct 
responses  are  represented  by  the  open  circles. 

Figure  4i    The  percentage  of  correct  responding  on  target  steps  in  probe  and 
training  conditions  across  chained  tasks  for  Sally.    Sessions  are  labeled 
along  the  abscissa  and  the  tasks  are  labeled  along  the  ordinate.  Unprompted 
correct  responses  are  represented  by  the  closed  triangles  and  prompted  correct 
responses  are  represented  by  the  open  circles. 

Figure  §■  The  mean  percent  of  correct  responses  on  observational  steps  during 
probe  conditions  conducted  innedlately  before  and  after  Intervention. 
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Abstract 

This  study  evaluated  using  choral  and  individual  attentional  responses  with  a 
constant  time  delay  procedure  when  teaching  students  with  mild  handicaps  to 
read  sight  words.    Each  student  learned  a  different  set  of  words;  a  choral 
spelling  attentional  response  (i.e.,  all  students  simultaneously  spelled  the 
word  before  the  target  student  read  it)  was  used  with  half  of  the  words,  and 
an  individual  spelling  attentional  response  (i.e.,  only  the  target  student 
spelled  the  word  before  reading  it)  was  used  with  the  other  half.  Constant 
time  delay  was  used  to  teach  all  words.    Students  were  assessed  on  reading 
their  words,  reading  others'  words,  (i.e.,  observatlcna!  learning),  and 
speiiing  ail  wurds  vi.e.,  incidental  learning).    A  nultiple-probe  design 
across  behaviors  was  used  to  evaluate  the  procedures.    The  results  indicate 
that  (a)  constant  time  delay  was  implemented  reliably  and  was  effective  in 
teaching  word  reading  with  minimal  errors,  (b)  words  taught  with  an  individual 
spelling  attentional  response  were  learned  in  fewer  sessions  and  lower  error 
percentages,  (c)  observational  and  Incidental  learning  occurred  for  all 
students,  (d)  choral  and  individual  attentional  responses  did  not  influence 
observational  word  reading,  and  (e)  spelling  was  greater  on  others'  words  when 
a  choral  attentional  response  was  used. 
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Use  of  Choral  and  Individual  Attentional  Responses  with 
I  Constant  Time  Delay  when  Teaching  Sight  Word  Reading 

Tne  need  for  effective  and  efficient  instructional  procedures  is  widely 
1  acknowledged  in  the  special  education  literature  (Mercer  &  Mercer,  1989; 

Wolery,  Bailey,  &  Sugai,  1988).    As  a  result,  a  number  of  effective  teaching 
practices  and  strategies  have  been  developed  (Borich,  1988;  Wolery,  Ault,  8. 
Doyle,  in  press).    The  effective  teaching  practices  include  using  curriculum 

f 

I  based  assesanent,  managing  instructional  time,  managing  student  behavior, 

I 

1  presenting  instruction  clearly,  monitoring  student  performance,  adjusting 

in3tructlon  as  necessary,  and  providing  frequent  and  relevant  feedback  CWolery 
et  ak,  in  press).    Effective  teaching  procedures  include  response  prompring 
strategies  such  as  progressive  and  constant  time  delay  (Handen  &  Zane,  1987), 
system  of  least  prompts  (Doyle,  Wolery,  Ault,  &  Cast,  1988),  and  most-to-ltast 
prompting  ^BlJlingsley  &  Romer,  1983).    Stimulus  modification  procedures  and 
integrated  prompting  strategies  also  have  been  developed  (Ault,  Wolery,  Doyle, 
&  Cast,  1989;  Schoen,  1986). 

One  of  these  strategies,  the  constant  time  delay  procedure,  has  recervtly 
received  research  attention.    The  constant  time  delay  procedure  involves  two 
types  of  trials,  0-second  trials  and  delay  trials.    The  0-second  trials  are 
presented  durinc?  initial  instruction  and  involve  delivery  of  the  target 
stimulus  followed  immediately  by  a  response  prompt  (called  a  controlling 
prompt)  that  ensurei^  the  student  will  respond  correctly.    After  use  of  the 
O-second  trials,  the  delay  trials  are  presented.    The  delay  trials  involve 
inserting  a  fixed  number  of  seconds  between  delivery  of  the  target  stimulus 
and  controlling  prompt.    These  trials  remain  in  effect  until  performance 
reaches  criterion  levels. 
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The  constant  time  delay  procedure  has  been  effective  in  teaching  a 
variety  of  skills  to  students  with  a  wide  range  of  handicapping  conditions. 
These  include  manual  signing  by  secondary-aged  students  and  adults  with 
moderate  to  severe  retardation  (Browder,  Morris,  8.  Snell,  1981;  Kleir.crt  & 
Cast,  1982);  numeral  identification  by  elementary-aged  students  with  autism 
<Ault,  Wolery.  Cast.  Doyle,  8.  Eizenstat,  1988);  sight  word  reading  by 
preschoolers  with  developmental  delav^  (Cybriwsky,  Wolery,  &  Cast,  in  press) 
and  elementary  students  with  moderate  retardation  (Cast,  Ault,  Wolery,  Doyle, 
&  Belanger,  1988);  spelling  to  students  with  learning  disabilities  (Kinney, 
Stevens,  &  Schuster,  1989;  Stevens  &  Schuster,  1987);  stating  factual 
infcnnacion  by  junior  high  school  students  with  learning  and  behavior 
disabilities  (Wolery,  Cybriwsky,  Cast,  &  Boyle-Gast,  in  press);  and  comnunity 
living  skills  such  as  cooking  (Schuster,  Cast,  Wolery,  Guiltinan,  1988) 
purchasing  (McDonnell,  1987),  and  banking  (McDonnell  8.  Ferguson,  1989)  to 
secondary>aged  students  with  moderate  and  severe  retardation.    The  constant 
delay  procedure  has  been  found  to  be  more  efficient  than  the  system  of  least 
prompts  (Doyle.  Wcl.ry,  Cast,  Ault,  &  Wiley,  1990;  Cast  et  al.,  1988;  Schoen  & 
Sivil.  1989;  Wolery,  Ault,  Cast,  Doyle,  &  Grlffen.  in  press)  and  as  efficient 
as  progressive  time  delay  (Ault,  Cast,  8.  Wolery,  1988). 

However,  the  bulk  of  the  teaching  strategies  literature  has  occurred  in 
onc-to-on..  rather  than  group  instructional  arrangements.    Reid  and  Favell 
(1984)  and  Oliver  and  Scott  '1981)  suggest  that  group  instructional 
arrangements  are  a  viable  alternative  to  one-to-one  instruction.    In  fact, 
group  Instruction  may  be  preferred  considering  factors  such  as  demands  on 
teacher  time,  generalization  of  skills  to  less  restrictive  settings  (Fink  8. 
Sandall,  1978),  appropriate  Inttraction  with  peers  (Alberto.  Jobes,  Sizemorai. 
ER?C        ^  ^""^  increasing  the  efficiency  of  instruction  (Westling, 
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Ferrell,  &  Swenson,  1982).    Small  sjroup  instructional  sessions  may  enhance  the 
efficiency  of  instruction  because  students  may  acquire  information  taught  to 
other  students  in  their  group  (i.e.,  observational  learning)  (Browder,  Schoen» 
&  Lentz,  1986).    Thus,  there  is  a  need  to  evaluate  response  prompting 
procedures,  such  as  constant  time  delay,  in  small  group  instructional 
arrangements. 

A  potential  problem  with  group  instruction  is  that  students'  attention 
may  be  difficult  to  maintain.    Since  attention  to  instructional  materials  is  a 
prerequisite  to  learning,  teachers  need  methods  of  ensuring  that  students  are 
attending.    One  way  to  do  this  is  to  require  students  to  emit  a  specific 
attentional  lesponso  before  responding  to  th»»  target  stimuli.    For  example, 
before  providing  the  answer  to  an  addition  problem,  they  could  be  required  to 
state  the  numerals  being  added;  or  before  reading  a  sight  word,  they  could  be 
required  to  name  the  letters  of  the  word.    In  small  group  instruction  where 
students  are  each  learning  different  behaviors,  the  teacher  could  require 
individual  students  or  the  group  as  a  whole  to  perform  the  attentional 
response.    Logically,  it  would  seem  that  if  all  group  members  were  required  to 
provide  an  attentional  response  to  all  students'  individual  stimuli,  then 
observational  learning  might  be  facilitated.    This  issue  was  evaluated  in  the 
present  study.    Students  in  a  small  ^roup  were  each  taught  to  read  different 
sight  words.    On  half  of  these  words,  all  students  were  required  to  name  the 
letters  of  the  target  word  in  unison  (choral  attentional  response)  before  the 
target  student  read  it;  on  the  other  half  of  the  words,  only  the  target 
student  was  required  to  name  the  letters  of  the  target  word  prior  to  reading 
it  (Individual  attentional  response). 

When  specific  attentional  responses  are  used  such  as  those  described 
Er|c  possible  that  students  could  incidentally  learn  new  behaviors 
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from  them.    In  the  present  study»  for  example,  students  said  the  letters  of 
the  words  before  they  read  them;  it  was  therefore  possible  that  they  could 
incidentally  learn  to  spell  those  words  as  well  as  learn  to  read  them.  This 
study  was  not  designed  to  study  spelling  directly;  rather  it  was  designed  to 
determine  whether  a  method  for  ensuring  attending  during  sight  word  reading 
instruction  would  have  the  additional  benefit  of  teaching  spelling.  Effective 
means  of  promoting  spelling  are  important  because  the  majority  of  students  who 
have  a  diagnosis  of  learning  disabilities,  mild  mental  retardation,  and 
behavior  disorders  display  spelling  problems  (Graham  &  Miller,  1979). 

Although  spelling  was  investigated  in  this  study,  the  procedures  used 
should  not  be  viewed  as  the  primary  means  of  spelling  instruction.    A  complete 
spelling  curriculum  Involves  integrating  spelling  into  reading,  writing,  and 
other  language  arts  activities  (Mercer  &  Mercer,  1989;  Templeton,  1985); 
selecting  words  and  word  patterns  for  spelling  that  are  understood  by 
individual  students  and  reflect  the  individual  student's  developmental 
progression  (Templeton,  1986);  addressing  spelling  from  a  conceptual 
perspective  (e.g.,  application  of  rules)  rather  than  a  memorization  approach 
(Graham  &  Miller,  1979;  Templeton,  1986);  assisting  students  in  developing 
methods  for  studying  new  words  (Graham  &  Miller,  1979);  promoting  spelling 
directly  rather  than  incidentally  (Graham  8.  Mi  1 ler ,  1979);  facilitating 
students'  ability  to  identify  spelling  errors,  proofread,  and  correct  their 
own  spelling  (Graham  &  Miller,  1979;  Templeton,  1986);  facilitating  the  use  of 
a  dictionary  (Graham  8.  Miller,  1979);  and  establishing  and  maintaining 
students'  motivation  to  engage  in  spelling  activities  (Graham  &  Miller,  1979). 

The  purposes  of  this  study  were  (a)  to  evaluate  the  effectiveness  of  a 
constant  time  delay  procedure  in  a  small  group  using  an  individual  criterion, 
and  (b)  to  evaluate  the  use  of  a  choral  or  individual  spelling  attentional 
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response  on  observational  and  incidental  learning.    For  the  purposes  of  this 
study,  observational  learning  was  defined  as  acquisition  of  behaviors  directly 
taught  to  other  members  of  the  group.    Incidental  learning  was  defined  as 
acquisition  of  behaviors  that  were  not  directly  taught  and  were  not  reinforced 
by  the  teacher,  but  to  which  all  students  were  exposed  to  during  instructional 
sessions  (i.e.,  spelling  of  words). 


Participanta  and  Setting 

Four  male  children  who  were  enrolled  in  public  school  participated.  All 
children  attended  first  grade  classes  and  received  support  services  in  a 
dpeciai  education  resource  room  for  students  with  learning  disabilities, 
behavior  disorders,  and  mild  mental  retardation.    Phil,  age  8  years,  1  month 
received  a  full  srale  IQ  score  of  69  on  the  Stanford-Binet  TntelliQence  Scale 
(Terman  &  Merrill,  1973).    He  was  able  to  identify  23  of  26  lower  case 
letters,  could  read  most  primer  level  sight  words,  and  received  formal 
spelling  instruction  during  his  school  day.    Sam,  age  7  years,  3  months 
received  a  full  scale  score  of  79  on  the  Kaufman  Assessment  Battery  for 
Children  (Kaufman  8.  Kaufman,  1983).    He  was  able  to  identify  23  of  26  lower 
case  letters,  could  not  read  any  primer  level  sight  words,  and  was  able  to 
spell  only  his  full  name  and  two  other  words.    Dennis,  age  7  years,  9  months, 
received  a  full  scale  IQ  score  of  81  on  the  Wechsler  Intel llaance  Scale  for 
Children-Revised  (Wechsler,  1974).    He  was  able  to  identify  10  of  26  lower 
case  letteris,  could  read  two  primer  level  sight  words,  and  was  able  to  spell 
his  first  name  only.    Joel,  age  7  years,  2  months,  received  a  full  scale  IQ 
score  of  70  on  the  Stanford-Blnet  Intelligence  Scale  (Terman  &  Merrill,  1973). 
He  was  able  to  identify  24  of  26  lower  case  letters,  could  read  three  primer 
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Prerequisite  skills  exhibited  by  all  students  included:    <a)  Intact 
vision  and  hearing,  <b)  remain  on-task  in  a  small  group  setting  for  10 
minutes,  <c)  wait  A  sec  for  a  prompt  from  the  teacher,  <d)  imitate  the 
teacher's  verbal  models,        respond  correctly  to  "What  word?"  when  shown 
known  words,  and  <f)  select  a  reinforcer  from  an  array. 

Sessions  were  conducted  by  the  resource  room  teacher  (fifth  author)  in 
her  4.7  x  5.4m  classroom  at  a  kidney-shaped  table.    The  teacher  was  seated  on 
one  side  of  the  table  and  opposite  the  children  so  that  they  could  see  and 
hear  the  instructions;  students  sat  in  the  same  seat  each  day. 
Materialfl 

?i  iner  and  first  grace  level  target  words  were  selected  from  the  Dolch 
Basic  Word  List  (Dolch,  1936)  and  were  hand  printed  in  lower  case  letters  in 
black  ink  on  white  cards  (7.6  x  12.7  cm.\    Pennies  were  used  as  tokens,  and 
each  student  used  a  cup  as  a  container  for  their  tokens.    A  plastic  box 
contained  a  variety  of  back-up  reinforcers  (e.g.,  stickers,  candy,  charms, 
toys,  etc.).    Tokens  were  used  in  pnbe  and  instructional  sessions. 
Procedures 

Ggneral  PrgcedurgS-    One  small  group  instructional  session  occurred  each 
school  day  if  at  least  2  students  were  present.    A  constant  time  delay 
procedure  was  used  to  teach  target  words.    Two  sets  of  «ords  were  targeted  to 
be  taugi-it  to  each  student;  one  set  to  be  taught  using  a  choral  spelling 
attentional  response,  and  the  other  taught  using  an  individual  spelling 
attentional  response.    During  instructional  sessions,  each  student  learned  two 
words  which  were  randocily  intermixed;  one  taught  with  a  choral  attentional 
responre  and  the  other  taught  with  an  individual  attentional  response.  Ea-h 
word  received  five  trials  for  a  total  of  ten  trials  per  student.    The  words 
were  randomly  intermixed  for  presentation  with  no  word  presented  on  more  than    25 C 
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three  consecutive  trials.    Students  were  assessed  for  observational  learning 
on  other  students'  target  words.     The  words  taught  to  each  student  and  the 
type  of  attentional  cue  used  are  shown  in  Table  1  and  2. 

Probe  Prgcert\irrH.    To  assess  a  student's  ability  to  read  his  target 
words,  probe  sessions  were  conducted  in  the  small  group  arrangement.    For  each 
student,  a  probe  condition  consisted  of  at  least  four  probe  sessions  of  ten 
trials  each,  or  until  stable  performance  was  evident.    During  probe 
conditions,  at  least  five  trials  on  each  of  the  eight  words  were  presented 
across  the  four  sessions.    Probe  conditions  were  conducted  prior  to  receiving 
instruction  on  any  words,  and  the  day  after  crit^frion  was  met  cn  each 
successive  word  pair.    A  totai  of  eight  words  was  always  prepented  during 
probe  conditions.    For  each  student,  beginning  with  Probe  III  and  continuing 
on  each  successive  probe,  two  new  words  replaced  the  two  words  that  had  been 
previously  taught  and  had  been  measured  in  previous  probe  conditions.  This 
ensured  that  probe  measures  were  obtained  on  a  continuous  pool  of  new  words  to 
be  taught. 

For  each  probe  tMal ,  the  teacher  held  up  the  word  card,  said  'Everybody 
look.",  ensured  that  the  target  student  looked  at  the  card,  said,  "(Target 
aiiidfiai.).  What  word?',  waited  4  sec  for  a  response,  and  recorded  the  response 
during  a  2-5  sec  intertrial  interval.    No  reinforcement  for  correct  cr 
incorrect  responses  was  given  during  probe  sessions,  but  students  received 
verbal  praise  and  a  token  on  the  average  of  every  third  trial  (i.e.,  VR3 
reinforcement  schedule)  for  appropriate  attending  behaviors  such  as  looking  at 
the  cards  or  sitting  appropriately  in  their  chairs.    No  spelling  attentional 
responses  were  used  during  probe  sessions.    Responses  were  scored  as  (a) 
Cflixaci  -  student  said  the  word  within  4  sec  of  'What  word?";  (b)  incorrect  - 
o  student  said  any  word  other  than  the  correct  one  within  4  sec  of  'What  word?';257 
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^^"^  ^c)  no  resDongp  -  student  did  not  say  any  word  within  4  sec  of  "What 
word?'.    Students  exchanged  tokens  for  baek-up  reinforcers  at  the  end  of  each 
probe  session. 

Choral  an J  individual  spelling  attentlnnal  resDonaeg.    On  instructional 
trials  receiving  a  choral  spelling  attentional  response,  the  teacher  held  up 
the  target  word,  said  -Everybody  look*  and  then  said,  "Everybody  spell  this 
word.".    The  teacher  then  pointed  to  and  named  each  letter  in  the  word  while 
ensuring  that  all  students  in  the  group  named  the  letters  in  unison  within  1 
sec  after  each  letter  model.    On  trials  using  an  Individual  spelling 
attentional  response,  the  teacher  said,  "Everybody  look"  and  then  said, 
'^Tarqgt  gtLuflenl^  apell  this  word.".    The  teacher  then  pointed  to  and  named 
each  letter  in  the  word  while  ensuring  that  only  the  student  who  was  assigned 
this  target  vord  named  the  letters  aloud  within  1  sec  after  each  letter  model. 

Cpnatant  timg  dftUy.    Each  time  delay  instructional  session  included  ten 
trials  per  student;  five  trials  on  a  word  using  the  choral  spelling 
attentional  response  and  five  trials  on  a  word  using  the  individual  spelling 
attentional  response.    In  the  first  instructional  session  for  each  pair  of 
words,  the  teacher  presented  the  trials  using  a  0-sec  delay  interval  between 
the  task  direction  (i.e.,  "What  word?')  and  controlling  prompt  (i.e.,  verbal 
model  of  the  word).    That  is,  after  presenting  the  task  direction,  the  teacher 
immediately  stated  the  correct  word.    In  all  subsequent  sessions,  the  teacher 
presented  the  task  direction  and  then  waited  4  sec  before  delivering  the 
controlling  prompt  (4-sec  delay  interval).    A  criterion  of  100%  correct 
prompted  responses  at  the  0-sec  delay  interval  was  required  before  a  4-sec 
delay  was  implemented. 

During  instructionaUtrials,  the  teacher  held  up  the  word  card,,  sa-id 
"Everybody  looJt."  ensured  the  target  student  looked  at  the  word  card,  gave  the  25S 
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appropriate  spelling  attentional  cue,  and  said  ^Target  student).  What  word?". 
If  the  student  did  not  respond  within  the  4-3ec  delay  interval,  then  the 
instructor  delivered  the  controlling  prcoipt  and  waited  4  sec  for  a  response. 
During  instruction,  five  potential  responses  were  scored.    Unprompteri  rnpp^^f 
responses  occurred  when  the  student  stated  the  word  correctly  before  the 
teacher's  modelj  a  prompted  correrf  response  occurred  when  the  student 
correctly  imitated  the  teacher's  model  within  4  sec;  unprompttid  errnrw 
occurred  when  the  student  said  any  word  other  than  the  correct  word  before  the 
teacher's  model;  prompted  errnrs  occurred  when  the  student  said  any  word  other 
than  the  correct  word  within  4  sec  after  the  teacher's  mod«5l;  and  no  reaponflg 
errors  were  scored  when  the  student  did  not  say  any  word  within  4  sec  after 
the  model.    Only  the  first  response  after  the  task  direction  was  scored, 
(i.e..  students  were  not  allowed  to  se I f -correct > . 

Unprompted  and  prompted  correct  responses  resulted  in  the  teacher  saying 
"Good,*  repeating  the  word,  delivering  one  token  to  the  student,  and 
initiating  the  intertrlal  interval.    Only  unprompted  corrects  were  counted 
toward  criterion  performance.    Unprompted  errors  resulted  in  the  teacher 
saying  "Wait  if  you  don't  know",  repeating  the  model,  and  initiating  the 
intertrlal  interval.    Prompted  and  no  response  errors  resulted  In  tne  teacher 
repeating  the  model,  and  initiating  the  intertrlal  interval.    If  students 
earned  8  out  of  10  possible  tokens  (pennies),  they  exchanged  them  for  a 
back-up  relnforcer.  or  if  less  than  eight,  kept  the  tokens  at  the  end  of  the 
session.    Criterion  for  mastery  of  each  word  pair  was  100%  unprompted  correct 
responses  for  one  session  when  reinforced  on  a  continuous  reinforcement 
schedule  <CRF>  and  two  consecutive  sijssicns  of  100%  unprocnpted  correct 
responses  when  reinforced  on  a  VR3  reinforcement  schedule.  .Once  a  student  met 
ErJc         criterion,  probe  trials  were  conducted  on  the  following  day  regardless  of  the  2511 
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performance  of  the  other  group  members.    Therefore,  it  was  possible  for  some 
students  in  the  group  to  be  receiving  instructional  trials  and  other  group 
members  to  be  receiving  probe  trials  during  the  same  session.    This  allowed 
students  to  progress  at  their  own  pace  without  being  delayed  by  slower  group 
members. 

RgViffW  ^rialff.    At  the  beginning  of  each  instructional  session,  two 
review  trials  on  previously  learned  target  words  were  delivered  to  each 
student  for  maintenance  purposes.    During  instruction  on  the  first  word  pair, 
review  trials  were  conducted  on  words  that  students  knew  prior  to 
implementation  of  the  investigation.    Beginning  with  instruction  on  the  second 
word  pair  however,  review  trials  were  conducted  on  wor^ls  learned  previously 
during  the  investigation.    The  teacher  held  up  a  word  card,  said,  "Everybody 

" <laca£i_aiiiSlfiJll) ,  What  word?-,    verbal  prais.-,  a  repeat  of  the 
model,  and  a  token  were  delivered  for  each  correct  response.    For  incorrect 

responses,  the  teacher  said,  "No,  this  word  is  No  spelling 

attentional  responses  were  used  during  review  trials. 

Hcaaurement  of  observational  jg^^rplnq     During  instruction,  students  in 
the  group  had  the  opportunity  to  observe  words  being  directly  taught  to  other 
group  members.    Their  ability  to  read  words  taught  to  other  students  was 
measured  at  three  different  times.    First,  following  the  initial  probe 
condition,  all  students  were  pretested  on  their  ability  to  read  the  first  8 
words  scheduled  to  be  taught  to  each  of  the  other  group  members.    Second,  when 
a  student  of  the  group  met  criterion  on  a  word  pair,  all  other  group  members 
were  given  a  posttraining  test  on  the  two  words  Just  learned  by  that  student 
and  a  pretrai.ning  test  on  the  two  words  to  be  learned  next  by  that  student. 
And  third,  after  the  final  probe  condition,  al !  students  were  posttested  on 
o  all  of  the  words  taught  to  each  of  the  other  group  members  during  the  course 
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of  the  investigation.    All  observational  learning  assessments  were  conducted 
in  one-to-one  arrangements  by  the  teacher  at  another  time  of  the  day  than  the 
group  session.    The  teacher  presented  the  word  card»  said,  "What  word?\  and 
waited  4  sec  for  a  response.    For  both  correct  and  incorrect  responses,  the 
teacher  removed  the  word  card  and  initiated  the  intertrial  interval,  (i.e., 
there  was  no  teacher  feedback  on  observational  learning  words).    Verbal  praise 
for  appropriate  attending  behaviors  was  delivered  on  a  VR3  reinforcement 
schedule . 

Heaaurement  of  incidental  igarning     During  instruction,  students  were 
exposed  to  information  that  was  not  directly  taught  (i.e.,  spelling  of  the 
words  during  attentional  cues/responses;.    Students  were  assessea  on  their 
ability  to  spell  words  in  a  variety  of  ways  including  (a)  receptive 
identification  of  correct  spellings,  (b)  written  spelling,  and  (c>  oral 
spelling.    Prior  to  all  instruction,  students  were  assessed  on  their  ability 
to  choose  a  correct  spelling  from  a  choice  of  eight  spellings,  and  to 
correctly  print  the  first  8  target  words  to  be  taught  during  the  study. 
Posttests  were  also  conducted  on  these  measures  following  the  final  probe 
condition.    Students'  ability  to  orally  spell  their  target  words  and  words 
taught  to  other  members  of  the  group  was  assessed  at  the  same  times  in  the 
study  as  observational  learning  words.    The  research  associate  conducted  all 

incidental  learning  assessments  exactly  as  observational  learning  sessions  in 
one-to-one  settings. 
Experimental  Deaion 

A  multiple  probe  design  across  word  pairs  and  replicated  with  4  students 
was  used  to  evaluate  experimental  control  (Horner  &  Baer,  1978;  Tawney  &  Cast, 
1984).    Experimental  control  was  demonstrated  when  student  responding  on 
cD?r>-         targeted  words  increased  only  following  constant  time  delay  instruction  and  2^)1 
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■'d  not  increase  on  untrained  words  prior  to  intervention.    The  words  taught 
to  t.rh  student  were  placed  in  pairs  of  equal  difficulty  so  that  differences 
in  difficulty  between  the  two  sets  of  words  were  minimized.    One  member  of 
each  pair  was  then  randomly  assigned  to  the  two  spelling  conditions.  Words 
from  both  conditions  were  equal  in  that  they  were  of  the  same  grade  level  and 
they  had  the  same  number  of  letters. 

Experimental  conditions  were  implemented  in  the  following  sequence:  <a) 
individual  pretests  conducted  on  receptive  spelling,  written  spelling,  and 
oral  spelling  of  target  and  observational  words;  individual  pretests  conducted 
on  observational  words;  prob?  trials  conducted  on  reading  of  target  words  in 
the  group  session;  cb)  two  words  were  taught  to  each  student  using  a  constant 
time  delay  procedure  until  individual  criterion  was  met;  <c)  individual  pre- 
and  posttralning  tests  conducted  on  other  group  members'  ability  to  read  the 
words  of  the  student  who  had  just  met  criterion  and  the  words  that  would  be 
taught  next;  individual  pre-  and  posttralning  tests  conducted  on  the  target 
and  other  group  members'  ability  to  spell  the  target  student's  words  just 
taught  and  those  to  be  taught.    This  sequence  was  repeated  until  all  targeted 
words  had  been  acquired.    At  the  completion  of  training,  individual  posttests 
ware  conducted  on  all  observational  words  taught  during  the  investigation  and 
on  receptive  spelling,  written  spelling,  and  oral  spelling  of  all  words. 
Reliability 

Reliability  assessments  on  student  responding  and  procedural  fidelity 
(Billingsley,  White,  &  Munson,  1980)  were  conducted  at  least  once  each  week 
and/or  at  least  once  during  each  experimental  condition  by  a  research 
associate  (second  author).    A  point-by-polnt  me^^od  (the  number  of  dgreements 
divided  by  the  number  of  agreements  plus  dlsagret    nts  mul tipl ied  4)y  100)  wa» 
used  to  calculate  interobserver  agreanent  percentages.    For  procedural 
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reliability,  the  following  behaviors  were  measured:    presenting  the  correct 
word,  giving  the  general  attentional  cue  .-Everybody  look-,  giving  the  correct 
choral  or  individual  spelling  attentional  cue  (instructional  condition  only), 
ensuring  an  attentional  response,  giving  the  task  direction  'What  word?", 
waiting  the  correct  response  interval,  providing  the  prompt  when  appropriate, 
providing  the  correct  consequences,  and  waiting  the  intertrial  interval. 
Procedural  fidelity  percentages  were  calculated  by  dividing  the  number  of 
actual  teacher  behaviors  by  the  number  of  planned  behaviors  and  multiplying  by 

100. 

Results 

Reliability  assessments  were  conducted  during  43%  of  the  probe  sessions 
and  4Z\  of  constant  time  delay  sessions.    The  mean  percent  agreement  on 
student  responding  during  proba  sessions  was  98. .99.3.  99.  and  99.2  for  Phil. 
Sam.  Dennis,  and  Joel  respectively.    Thus,  for  535.probe  trials  on  which 
agreement  was  assessed.  7  disagreements  occurred.    During  group  instruction, 
student  responding  reliability  was  99.3.  100.  100.  and  99.4  for  Phil.  Sam. 
Dennis,  and  Joel,  respectively.    Thus,  for  668  instructional  trials  on  which 
agreement  was  calculated.  2  disagreements  occurred.    Procedural  reliability 
during  probe  sessions  was  100%  for  the  behaviors  of  presenting  the  word, 
giving  the  general  attentional  cue.  ensuring  the  student's  response,  and 
saying  -What  word?'.    Those  behaviors  less  than  100\  included:  99.1%  (range 
90-100%)  for  waiting  the  response  interval.  99.8%  (range  96.6-100%)  for 
providing  the  correct  consequences,  and  99.6%  (range  90-100%)  for  waiting  the 
intertrial  interval.    During  group  instruction,  reliability  was  100%  for  the 
behaviors  of  present  ig  the  word,  giving  the  general  attentional  cue.  giving    .  . 
the  correct  spelling  attentional  cue.  saying  'What  word?,'  and  waiting  the  2r>3 
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intertrial  interval.    Reliability  estimates  were  98.9%  (range  90-100%)  for 
ensuring  student's  attentional  response,  98.6%  (range  90-100%)  for  waiting  the 
response  interval  and  providing  a  prompt,  and  97.6%  (range  84.2-100%)  for 
providing  the  correct  consequences. 
ftCquiSition  of  Target  Wnp^^ 

The  mean  percent  of  correct  responses  for  Phil  and  Sam  during  probe 
conditions  are  shown  in  Table  1  and  for  Dennis  and  Joel  in  Table  2.    For  all 
students,  the  mean  percent  of  correct  responding  on  target  words  was  10%  or 
less  in  the  probe  condition  inmediately  prior  to  instruction.    With  the 
introduction  of  the  constant  time  delay  procedure,  all  students  met  criterion 
on  all  words.    Since  acudents  learned  new  words  baaed  on  an  individual 
criterion,  they  each  learned  a  different  number  of  words.    Phil  learned  8,  Sam 
learned  14,  Dennis  learned  6,  and  Joel  learned  10  words  in  37,  35,  39,  and  45 
sessions  respectively.    Thus,  the  time  delay  procedure  with  the  use  of 
individual  and  choral  attentional  responses  was  effective  in  teaching  target 
sight  word  reading  to  this  group  of  students. 

For  2  students,  modifications  of  the  procedure  as  written  were  necessary 
for  students  to  reach  criterion.    On  word  pair  1  for  Dennis  and  word  pairs  1 
and  3  for  Joel,  a  differential  reinforcement  procedure  was  implemented  which 
involved  requiring  students  to  earn  100%  correct  unprompted  responses  rather 
than  80%  correct  unprompted  responses  during  a  session  before  they  were 
allowed  to  choose  a  back-up  reinforcer.    This  was  implemented  because  both 
students  were  providing  high  percentages  of  prompted  correct  responses  but  not 
unprompted  correct  responses.  Retraining  of  the  same  word  pair  occurred 
inmediately  following  probe  conditions  for  Phil  on  word  pair  2,  and  Demls  on 
word  pairs  3  and  4,  because  their  performance  on  those  word  pairs  did  not 
ErJc  °"  ^^'^  P'"°^«  ^^i^'s  that  occurred  at  the  end  of  the  probe  condition.  2^4 
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No  other  procedural  modifications  were  made  during  the  investigation.    On  one 
word  pair  for  Phil  and  Dennis  and  two  pairs  for  Sam*  students  were  able  to 
read  words  before  intervention  occurred  on  those  words.    When  this  occurred, 
those  pairs  were  not  taught,  and  pairs  with  0%  correct  responses  during  prober 
were  taught  instead. 


Insert  Tables  1  and  2  about  here 


Efficiency  of  Ingtruction 

The  total  number  of  probe  and  instructional  sessions  in  which  students 
paiticipatfcd  ranged  from  73  to  ?9.    The  average  sesaion  lengtn  was  7  min  6 
sec.  with  a  range  of  1  min  50  sec  to  11  min  17  seconds.    Efficiency  data  in 
terms  of  the  mean  number  of  sessions  and  the  mean  percent  of  errors  i£  and 
through  criterion  per  word  pair  for  words  taught  with  choral  and  individual 
spelling  attentional  responses  and  for  ail  words  combined  are  presented  in 
Table  3.    Data  on  sessions  and  errors  ija  criterion  were  based  op  the  first 
instructional  session  until  the  choral  or  individual  word  met  the  CRF 
criterion.    Data  for  all  words  combined  were  based  on  the  first  instructional 
session  until  both  words  simultaneously  met  the  CRF  criterion.    Data  for 
sessions  and  errors  through  criterion  were  based  on  the  first  instructional 
session  until  the  choral  or  Individual  word  met  the  VR3  criterion,  and  for 
both  words  combined  was  based  on  when  the  choral  and  individual  word 
simultaneously  met  the  VR3  criterion.    Across  all  the  words  learned  by  all 
students,  the  average  number  of  sessions  to  criterion  per  word  pair  was  4.79 
(range  2.57-6.0),  and  through  criterion  was  8.16  (range  4.86-13.0).  All 
students  learned  their  target  words  with  a  low  mean  percent  of  error  to 
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criterion  (mean  =  0.17%,  range  .07\-l.S3\)  and  through  criterion  (mean  - 
0.13%,  range  =  0.62-1.0%). 

In  comparing  the  efficiency  measures  based  on  the  mean  number  and  percent 
of  choral  versus  individual  words,  the  words  taught  with  an  individual 
spelling  attentional  response  were  taught  in  a  fewer  number  of  sessions  and 
With  a  lower  percentage  of  errors  on  15  out  of  16  comparisons  students 
times  4  efficiency  measures).    While  differences  between  the  two  conditions 
were  not  large,  they  were  consistent  across  subjects.    For  indiv  dual 
students,  differences  between  the  choral  and  individual  words  ranged  from  an 
average  of  0.5-2  sessions  to  criterion,  C.12-0.86%   errors  to  criterion, 
C;.25-i  session  through  criterion,  and  0.06-1%  errors  through  criterion.  In 
th^  one  exception  to  these  results,  choral  words  required  an  average  of  0.39 
fewer  sessions  through  criterion  than  individual  words  for  Sam. 


Insert  Table  3  about  here 


Qbaervatlonal   and  Tnrlri>n»al  Lgarninn 

The  percent  of  net  gain  on  observational  words  and  incidental  spelling 
that  students  learned  during  group  instruction  are  presented  in  Table  4.  Data 
on  observational  word  reading  was  based  on  pretraining  assessments  which 
occurred  immediately  before  instruction  on  a  word  pair  and  posttraining 
assessments  that  occurred  immediately  after  criterion  was  met  on  a  word  pair. 
Sine*  students  progressed  at  their  own  pace,  each  student  was  exposed  to  a 
different  number  of  observational  words.    Phil  was  exposed  to  30,  Sam  to  24, 
Dennis  to  32.  and  Stephen  to  28  observational  words.    All  jUidents  learned  . 
some  words  taught  to  other  students.    Phil,  Sam,  Dennis,  Md  Joel  learned  to 
Er|c        "^"^  ^  °^  ^'  ^""^      Observational  words  respectively  (mean  gfHJ 
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percent  net  gain  37\,  range  13-59%).    When  cooipanng  percent  net  gain  of 
choral  versus  individual  observational  words,  mixed  results  were  found.  Phil 
was  able  to  read  more  words  that  were  taught  chorally,  Sam  and  Joel  read  more 
words  taught  individually,  and  Dennis  read  the  same  percent  of  words 
regardless  of  condition.    Overall,  no  consistent  differences  in  observational 
word  reading  across  students  between  choral  and  individual  words  were  found. 


Insert  Table  4  about  here 


In  terms  of  incidental  learning,  all  4  students  learned  to  orally  spell 
some  words,  3  of  the  4  students  learned  to  write  some  words,  and  ail  4 
students  learned  to  receptively  identify  some  correct  spellings  by  exposure  to 
material  that  was  not  directly  taught  during  group  instruction.  Students^ 
ability  to  orally  spell  words  was  based  on  pretraining  and  posttraining 
assessments  as  described  for  observational  learning  measures.  Students" 
ability  to  write  and  receptively  identify  the  words  was  measured  prior  to 
training  on  the  words  and  after  criterion  was  met  on  all  words  in  the 
investigation.    Across  all  measures,  students  were  able  to  orally  spell, 
write,  and  receptively  identity  more  of  their  target  than  observational  words. 

When  comparing  target  words  taught  with  a  choral  versus  an  individual 
attentional  response,  no  consistent  differences  were  found  across  students  on 
any  of  the  incidental  measures.    In  addition,  no  consistent  differences  across 
students  were  found  between  choral  and  Individual  Qbaervat ional  words  in  terms 
of  their  ability  to  write  or  to  receptively  identify  correct  spellings. 
However,  in  terms  of  students'  ability  to  orally  spell  obggrva clonal  words, 
all  students  were  able  to  spell  more  words  that  were  taught  with  a  choral 

Id  spelling  attentional  response  than  with  an  individual  one.    Overall  nc^'^ 
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comparisons  between  choral  and  individual  words  on  all  spell ing  measures 
indicated  that  on  the  12  measures  <4  students  times  3  measures)  on  tarogt 
words,  2  out  of  12  comparisons  favored  choral  words,  5  out  of  12  comparisons 
favored  individual  words,  and  5  comparisons  showed  no  differences  between 
conditions.    On  8  out  of  12  comparisons  on  obaervatlonal  words,  more 
information  was  learned  with  choral  words.  2  out  of  12  comparisons  had  more 
information  learned  with  individual  words,  and  2  comparisons  showed  no 
differences  between  conditions. 

Discuaaion 

The  purpose  of  this  study  was  <a)  to  evaluate  the  effectiveness  of  a  constant 
Lime  aeiay  procedure  on  sight  word  acquisition  in  a  small  group  using  an 
individual  criterion,  and  <b)  to  compare  the  use  of  a  choral  and  individual 
spelling  attentional  response  on  observational  and  incidental  learning  when 
constant  time  delay  was  being  used.    Students  were  measured  on  whether  they 
learned  to  read  their  target  words,  words  taught  to  other  students,  and 
learned  to  spell  their  words  and  those  taught  to  other  students. 

The  constant  time  delay  procedure  was  effective  in  teaching  siaht  word 
reading  to  all  group  members.    Students'  responding  levels  increased  when 
intervention  was  introduced  and  remained  low  prior  to  the  introduction  of  the 
delay  procedure  on  27  out  of  31  pairs.    On  four  pairs  however,  3  students  were 
able  to  identify  words  that  had  not  been  taught.    On  these  v^ords,  students  may 
have  been  exposed  to  the  words  during  their  ongoing  classroom  instruction 
which  occurred  both  in  the  resource  room  and  mainstreamed  classrooms.  These 
students  could  also  identify  some  consonant  sounds  which  may  have  contributed 
to  their  learning  untrained  words.    No  student  performed  above  67%  on  these 
four  pairs. 
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The  use  of  the  individual  criterion  enabled  students  to  learn  words  based 
only  on  their  performance,  regardless  of  the  p^^rformance  of  the  other  group 
members.    Because  of  this  criterion,  members  of  the  group  learned  at  their  own 
pace,  thus,  some  members  were  able  to  learn  more  words  than  if  a  group 
criterion  had  been  used.    One  factor  that  must  be  considered  when  using  an 
individual  criterion  is  procedural  fidelity  since  more  than  one  condition  may 
occur  during  a  single  group  session.    In  this  investigation,  a  classroccn 
teacher  successfully  implemented  the  procedures  with  high  procedural 
reliability  (mean  on  each  teacher  behavior  was  above  97%  correct 
implementation)  although  in  74.6%  of  the  group  sessions,  at  lease  two 
liiaU'uctional  phases  ana/or  conditions  were  being  implemented  curing  the  sa-Tie 
session.    This  supports  previous  research  that  the  constant  time  delay 
procedure  can  be  reliably  implemented  in  one-to-one  instructional  settings 
(Ault,  Cast,  &  Wolery,  1988;  Stevens  &  Schuster,  1987)  and  extends  these 
findings  to  the  reliable  implementation  of  the  procedure  in  a  small  group 
arrangement  with  students  with  milr^  handicaps.    The  teacher  in  the  current 
study  held  a  Bachelor's  degree  in  Special  Education  with  certification  in 
Elementary  Education  and  Learning  and  Behavior  Disorders,  had  completed  a 
planned  fifth  year  of  graduate  work  in  Special  Education,  and  had  4  years  of 
teaching  experience  with  students  who  have  mild  handicaps. 

The  effects  of  the  two  attentional  responses  (individual  and  choral) 
were  evaluated  on  students  learning  their  target  words,  observatioaal  learning 
(learning  other  students'  words),  and  incidental  learning  (learning  to  spell 
the  words).     The  efficiency  data  indicated  that  ail  group  members  learned  all 
targeted  sight  words  with  a  low  percent  of  errors  regardless  of  the  type  of 
attentional  response  used.    These  data  are  similar  to  other  time  delay 
ERIC         '■es«a"h  in  which  error  percentages  are  low  (Kleinert  &  Cast,  1982}  Stevens  &  2V)3 
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Schuster,  1987).    However,  a  small  but  consistent  difference  existed  between 
choral  and  Individual  attentional  responses.    Words  taught  with  an  individual 
spelling  attentional  response  were  learned  in  fewer  sessions  and  with  a  lower 
percent  of  error.    This  may  have  occurred  because  students  were  able  tc 
discriminate  Individual  i.-ials  as  their     rget  trial  more  easily  than  choral 
trials,  thus  increasing  their  attention    o  the  stimulus.    Individual  trials 
always  began  with  only  the  target  student  making  the  spelling  attentional 
response.    Choral  trials  began  with  all  students  performing  the  attentional 
response  for  their  words  and  for  other  students'  words.    It  is  also  possible 
that  other  students'  voices  during  the  attentional  response  in  some  way 
interfered  with  the  target  student's  attention  to  the  tria);  this,  of  course, 
would  not  occur  when  only  the  target  student  was  responsible  for  making  an 
attentional  response. 

Observational  learning  occurred  for  all  group  members.    Overall,  students 
had  a  mean  percent  net  gain  of  37\  of  all  observational  words  (range  13-59%). 
Although  observational  learning  occurred,  it  did  ."».ot  reach  high  levels.  The 
use  of  an  individual  criterion  may  have  prohibited  extensive  observational 
learning.    Since  students  received  new  words  immediately  following  mastery,  an 
opportunity  for  students  to  learn  observational  words  through  over- 1  earning 
trials  or  additional  exposures  was  not  possible.    In  addition,  students  were 
not  told  they  would  be  tested  on  observational  words  and  were  not  reinforced 
for  correct  responses  during  observational  assessments.    Future  research 
should  address  the  effects  of  a  group  versus  an  individual  criterion  on 
observational  learning  and  reinforced  versus  nonreinforced  assessments  of 
observational  learning.    Observational  learning  did  not  appear  to  be  affected 
by  the  type  of  attentional  respoMe  used.       »  » 
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Incidental  learning  also  occurred  to  some  degree  for  all  members  of  the 
group  and  across  all  measures;  it  was,  however  less  than  observational 
learning  (mean  net  gain  26%.  range  7-49%).    Phil,  the  only  student  who 
received  formal  spelling  instruction  during  another  time  of  the  day,  learned 
to  orally  spell  at  least  twice  as  many  words  as  the  other  group  members.  More 
incidental  learning  may  have  occurred  if  the  other  students  were  more  familiar 
with  spelling.    This  suggests  that  teachers  should  carefully  choose  incidental 
information  to  place  in  the  trial  sequence  and  researchers  should  examine  the 
effects  of  lamiliarity  of  content  when  it  is  presented  as  incidental 
information.    On  the  three  incidental  spelling  measures,  for  the  most  part, 
students  learned  more  information  related  to  their  target  words  than  to 
observational  words  which  may  indicate  again  that  target  words  received  more 
attention  than  observational  words  from  the  students.    On  these  measures, 
differences  between  choral  and  individual  words  occurred  only  on  information 
learned  on  observational  words.    On  these  words,  students  on  8  out  of  12 
comparisons  learned  more  spelling  information  when  observational  words  were 
taught  With  a  choral  attentional  response.    Thus,  at  least  for  observational 
words,  the  choral  response  may  enhance  incidental  learning. 

implications  of  this  investigation  for  classroom  teachers  indicate  that 
the  constant  time  delay  procedure  can  be  used  effectively  in  a  small  group 
arrangement  with  students  with  mild  handicaps  where  the  criterion  for  moving 
to  new  behaviors  is  based  on  individual  performance.    Students  will  learn  both 
observational  and  incidental  information  when  taught  in  groups.  An 
experienced  teacher  was  able  to  reliably  implement  the  procedures  when  an 
individual  criterion  was  used  which  involved  providing  more  than  one 
instructional  condition  per  session  to  different  students.    This  individual 
PR?r  students  to  progress  at  their  own  pace  through  instruction 
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and  all  students  successfully  learned  using  the  time  delay  procedure.  In 
addition,  the  data  indicated  that  students  may  learn  slightly  more  efficiently 
when  an  individual  spelling  attentional  response  is  used.    However,  the  data 
also  indicate  that  at  least  on  observational  words,  incidental  learning  may  be 
enhanced  when  a  choral  attending  response  is  used.    Additional  research  should 
address  the  combined  effects  of  varied  attentional  responses  with 
effectiveness  and  efficiency  to  determine  the  best  possible  combination  to 
produce  the  most  learning  in  students. 

This  study,  as  with  others  in  the  literature,  has  certain  limitations. 
Some  of  these  limitations  are  related  to  the  students,  type  of  content,  and 
the  teacher  implementing  the  procedures.    Four  early-elementary-aged  students 
with  learning  handicaps  were  studied  in  this  investigation.    Further  research 
is  needed  to  determine  whether  these  findings  would  occur  with  more  students, 
in  larger  groups  of  students,  with  students  of  an  older  age,  and  with  students 
who  had  different  handicapping  conditions.    However,  based  on  the  arguments  of 
Birnbrauer  (1981),  the  results  are  most  likely  to  generalize  to  students  who 
have  similar  entry  levjl  behaviors;  that  is,  students  who  had  intact  vision 
and  hearing;  could  stay  on-task  in  a  small  group  setting  for  10  minutes;  would 
wait  4  sec  for  a  prompt  from  the  teacher;  would  imitate  the  teacher's  verbal 
models;  would  respond  correctly  to  "What  word?"  when  shown  known  words;  and 
would  select  a  reinforcer  from  an  array.    The  behaviors  taught  in  this  study 
were  Dolch  sight  words;  it  is  unclear  whether  other  behaviors  would  be  learned 
with  similar  results.    Also,  the  teacher  in  this  study,  as  described  above, 
was  well  trained  and  experienced.    The  use  of  these  procedures  with  less 
experienced  teachers  may  result  in  different  findings.    Further,  in  the 
present  study  the  procedures  were  implemented  with  a  hi^  degree  of  fidelity.  -• 
Er|c  ^^^^^         learning  would  occur  if  the  procedures  were  implemented  gy.^ 
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with  much  less  precision.    This  is  an  area  which  deserves  considerable 
research  attention  before  firm  reconnendations  about  the  use  of  the  response 
prcmpting  procedures  in  usual  special  education  classrooms  can  be  made  with 
confidence. 

Two  other  limitations  deserve  note.    First,  in  this  study,  token 
reinforcement  was  provided  during  probe  conditions  for  attending  to  probe 
trials  and  was  made  contingent  upon  correct  performance  during  training. 
Thus»  these  results  are  limited  to  situations  where  token  reinforcement  is 
available  in  a  similar  manner.    Second,  in  this  study  the  two  attentional 
responses  were  implemented  within  the  same  session.    It  is  unclear  what 
effects  wculo  have  occurred  if  the  two  attentional  responses  had  been  used  in 
separate  sessions  or  if  only  one  attentional  response  had  been  used.  These 
are  clearly  issues  for  further  research. 
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Table  1. 

Mean  Percent  of  Cncrmct  Responses  During  Probe  Conditlona  for  Phil  and  Sam  & 


Student  Word   At  ten-   Words     Probe  Probe  Probe  Probe  Probe  Probe  Probe  Final 
Pair    tional    Taught      I      II      III      IV      V      VI      VII  Probe 
Cue  ^  * 


Phil 


1 

C 
I 

may 
saw 

0 

1  100 

1 

75 

2 

C 
I 

could 
laugh 

0 

0 

1100 

1 

100 

3 

c 
I 

start 
going 

0 

0 

0 

1  71 

1 

1100 

1 

100 

4 

c 
I 

please 
pretty 

0 

10 

20 

0 

10 

1  71 

1 

1  80 

1 

83 

5 

grow 

10 

42 

40 

42 

0 

0 

b 

over 
about 

0 

0 

0 

0 

0 

7 

every 

work 

sing 

0 

0 

0 

student  Word   Atten-    Words     Probe  Probe  Probe  Probe  Probe  ^cobe  Probe  Probe  Final 
Pair    tional    Taught       I       II       III       IV      V      VI      VII    VIII  Probe 
Cue  b 


Sam 
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1 

c 

fly 

I 

ate 

2 

c 

walk 

I 

very 

3 

c 

want 

I 

open 

4 

c 

hurt 

I 

them 

5 

c 

far 

I 

how 

6 

c 

always 

? 

t^efore 

7 

c 

round 

I 

thank 

6 

your 

cold 

9 

they 

were 

le 

down 

live 

0 
0 
0 


10 


iro 

0  i  90 


10 


0 
0 


90 


0 
0 


41      20  40 

 22SL. 


90 


0  1100 
I  

0 


40 


0  1100 

I  

0        0  1100 

I  


20 


30 


40 


60 
0 

60 


IQO 
100 

75 
100 

75 
100 
100 

50 
0 

25 


J  Vertlca)  and  horizontal  llneo  Indicate  v#)i"i'»  t"i 
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Table  2. 

Mean  Percent  of  Correct  Rggpongea  Purina  Probe  rnnditiona  for  Dennis  and  jQi>l  ^ 


Student  Word  At  ten-   Words     Probe  Probe  Probe  Probe  Probe  Final 
Pair   tional    Taught       I      II      III       IV      V  Probe 
Cue  b 


Dennis 


1 

C 
I 

this 
here 

0 

1  100 

1 

50 

2 

C 
I 

out 
new 

0 

0  i 

1 

i  69 

i 

1  70 

1 

83 

3 

C 
I 

gave 

wish 

0 

0 

0 

0 

1  89 

1 

50 

4 

warm 

0 

0 

0 

67 

5 

upon 
soon 

0 

0 

6 

same 

by 

cn 

u 

0 

0 

40 

50 

0 

Student  Word  Atten- 
Pair  tional 
Cue  b 


Words  Probe  Probe  Probe  Probe  Probe  Probe  Final 
Taught       I       II       III       IV      V      VI  Probe 


Joel 


1 

C 
I 

what 
came 

0  1 

1 

1  71 

1 

100 

2 

C 
I 

her 
old 

0 

0  j 

1 

90 

83 

3 

c 
I 

1  ike 
then 

0 

0 

0 

1  80 
1 

83 

4 

c 

Just 

0 

0 

0 

0 

1 100 

100 

5 

I 
c 
I 

ride 
much 
show 

0 

0 

1 

0 

1  78 

1 

83 

6 

carry 
where 

0 

0 

0 

0 

7 

who 

0 

0 

0 

8 

put 
ask 
why 

0 

0 

^    Vertical  and  hori2ontal  lines  indicate  where  training  occurred. 

b    'C*  -  choral  and  *r  »  individual  attentional  cues  during  instruction. 


ERIC 


2bU 


Table  3. 

lencv 


Choral  ana  Inaiviauaj  Attentionaj  Reaponaes 

33 


Student 

Attentlor.al 
Response 

Mean  Number 
Sessions 

TO  Criterion 

Mean  Percent 
Errors  TO 
ur  i  wcr  i  on 

Hean  Number 
Sessions 

THKUUGH 

Criterion 

Mean 

Percent 

Errors 

THROUGH 

Criterion 

Phil 

Choral 

4.75 

1.3 

9.25 

0.93 

Individual 

4.25 

1.18 

9.0 

0.55 



All  words 

6.0 

1.03 

9.25 

0.73 

Sam 

Choral 

2.43 

0.16 

4.47 

0.89 

Individual 

2.29 

0.0 

4.86 

0.83 

All  words 

2.57 

0.07 

4.86 

0.83 

Dennis 

Choral 

6.67 

1.33 

12.67 

1.57 

Individual 

4.67 

0.47 

11.67 

0.57 

All  words 

8.67 

1.53 

13.0 

1.0 

Joel 

Choral 

4.0 

0.8 

8.0 

0.9 

Individual 

3.0 

0.52 

7.4  • 

0.32 

All  words 

4.6 

0.6 

9.0 

0.62 

Across 
All 

Students 

Chora  1 
Individual 

4.0 
3.26 

0.19 
0.12 

7.74 
7.47 

0.18 
0.08 

All  words 

4.79 

0.17 

8.16 

0.13 
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Table  4. 

Percent  of  Net  Gain  on  Observational  and  Incidental  Measures  from  Pretest  to  Posttest 


Student  Attentional  Nessvfre  ^ 

Response   

Observational  Oral  Spelling  Written  Spel ling  Receptive  Spelling 
Word  Reading 

Target.  ^  Observe  °   Target   Observe         Target  Observe 


PK  i  1 

vnora 1 

(3 

r  ^ 

CO 

7n 
»u 

£  1 

Individual 

20 

75 

60 

50 

7 

SO 

42 

A 1 1  words 

34 

75 

67 

38 

17 

60 

34 

Sam 

Chora  1 

42 

29 

25 

29 

25 

24 

33 

Individual 

75 

43 

17 

29 

17 

27 

28 

Al 1  words 

59 

36 

21 

29 

21 

25 

29 

Dennis 

Choral 

13 

0 

6 

0 

0 

20 

0 

Individual 

13 

33 

0 

0 

0 

25 

-i 

A 1 1  words 

13 

17 

3 

0 

0 

20 

-1 

Joel 

Choral 

29 

20 

7 

0 

0 

72 

46 

Individual 

57 

20 

0 

0 

7 

72 

21 

A 1 1  words 

42 

20 

4 

0 

4 

54 

34 

Mean 

Choral 

32 

31 

28 

14 

13 

47 

27 

Percent 

Across 

Individual 

41 

43 

19 

20 

8 

36 

23 

Students 

A 1 1  words 

37 

37 

24 

17 

11 

40 

24 

^    Observational  word  reading  and  oral  spelling  data  represent 

pre-  and  post-training  assessments.  V'ritten  and  receptive  spelling 
data  represent  pre-  and  posttest  assessments. 

^   Target  «  target  words 

^    Observe  »  observational  words 
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Abstract 

This  study  investigated  the  effects  of  constant  time  delay  (an  errorless 
learning  procedure)  in  small-group  instruction  with  aaoiescents  who  have 
learning  or  behavior  disorders.    Two  attentional  responses  (specific  and 
general)  were  used,  and  two  types  of  praise  were  employed,  one  wnicn  includeo 
aoditional  ta^'k  information  ana  one  that  only  provided  general  praise. 
Students  were  taught  four  sets  of  information  and  each  of  the  attentional 
responses  and  praise  forms  were  present  in  each  set.    Measures  were  taKen  on 
students    performance  on  target  denaviors,  observational  behaviors  (target 
bena-MOrs  fn^"  cthar  group  memoers),  incidental  learning  (information  proviOea 
in  cescriptive  praise  statement),  and  observational -incidental  learning 
(information  provided  in  praise  statements  for  other  group  members).  The 
resuits  indicate  that  (a)  constant  time  delay  was  reliaoiy  implemented  ano  was 
effective  in  establishing  criterion  level  performance,  (b)  students  acquired 
targeted  behaviors  with  ininimal  errors,  (c)  students  acauired  some  behaviors 
targeted  for  other  students,  (d)  students  acquired  some  information  presented 
in  praise  statements  for  their  tar^c-t  behaviors,  ce)  students  acquired  some 
information  presented  in  praise  statements  for  other  group  members,  (f) 
specific  attent ior;f>.l  responses  facilitated  maintenance  ot  ooservat lonai 
learning,  and  (g)  specific  attencional  responses  facilitatea  acquisition  ot 
incidental  inf crmat ion . 
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Generai  and  Specific  Attentional  Responses:    Acquisition  and  Maintenance  of 
Target,  Observational,  ana  Incidental  Behaviors 
Effective  instructional  strategies  for  teaching  students  with  hanaicaps 
include  constant  and  progressive  time  delay  (Handen  &  Zane,  1987),  the  system 
of  least  prompts  or  increasing  assistance  (Doyle.  Wolery.  Ault.  &  Cast.  1988). 
most-to-least  prompting  (Billingsley  &  Romer.  1983).  ana  integrated  prompting 
procedures  and  stimulus  shaping  and  fading  (Ault.  Wolery.  Dcyie.  &  Cast,  in 
press;  Schoen.  1986.\    When  selecting  from  these  procedures,  teachers  should 
cnoose  the  least  intrusive,  least  restrictive,  most  parsimonious,  most 
effective,  and  most  efficient  strategy.    Although  intrusi veness. 
restrictiveness.  and  oarsimony  frequently  are  assessed  througn  logical 
analyses,  the  effectiveness  and  efficiency  of  procedures  are  evaluated  through 
research.    Effectiveness  deals  wit;>  whether  students  learn  what  is  taught,  ana 
efficiency  focuses  on  the  relative  speed  of  learning. 

Traditionally,  efficiency  nas  oeen  measured  Dy  calculating  the  numoer  of 
sessions,  trials,  and  errors:  the  percent  of  errors;  and  the  number  of  minutes 
of  airect  instruction  to  criterion.    A  procedure  is  more  efficient  than 
another  when  it  requires  fewer  sessions,  trials,  errors,  or  minutes  of 
instructional  time  to  teach  the  same  behaviors.    Efficiency  also  can  be 
r^easurea  by  whether  multiple  behaviors  are  learned  with  the  same  amount  of 
instruction.     If  two  strategics  proaucea  the  same  number  or  triais  to 
enter 'on.  out  one  strategy  resulted  in  the  student  also  learning  another 
aaaptive  behavior,  then  the  secona  would  be  conaiderea  more  efficient. 

Group,  as  comparea  to  1:1.  instructional  arrangements,  are  recommenaea  to 
increase  the  efficiency  of  instructio.i  both  in  terms  of  teacher  time  ana  the 
opportunity  to  learn  aaditional  behaviors  through  ooservation  (Westling, 
ErJc  ^  Swenson.  1982).    Although  group  instruction  has  oeen  usea  with  2S6 
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students  having  mild  to  moderate  handicaps  <Aliq,  Wolery,  8.  Cast.  1988). 
severe  and  profound  handicaps  <Faw.  Reid,  Schepis.  Fitzgeraid.  &  Welty.  1981). 
and  comoinations  of  nandicapping  conditions  (Orelove,  1V82).  aaditionai 
research  needs  to  identify  factors  thd'.  will  increase  ooservationai  learning. 
One  such  variaole  is  students'  attention  to  stimuli  taught  to  otner  group 
memoers.    Ideally,  students  should  attend  to  the  critical  features  of  stimuli 
presented  to  others  (Bandura.  1971),    Thus,  tne  cues  teacners  use  to  secure 
and  maintain  students'  attention,  and  the  responses  students  use  to  indicate 
tnat  they  are  attending  may  oe  critical  variaoies  to  manipulate  when 
increasing  ooservationai  learning  (LeBlanc  &  Ruggies.  1982), 

Another  "ariatsic  tnat  may  increase  the  proOaOiUty       .earning  multiple 
behaviors  is  the  event  that  follows  student  responding.    Teachers  frequently 
are  encouraged  to  use  descriptive  rather  than  general  praise  statements 
(Wolery.  Bailey.  &  Sugai.  1988).    Extensive  research  exists  on  the  effects  of 
contingent  praise  and  social  attention,  but  little  exists  on  the  effects  of 
aescriptive  as  compared  to  general  praise.    One  study  was  found  that  compared 
labeled  (descri;ni ve)  and  unlabeled  (general)  praise:  labeled  oraise  inciudea 
naming  tne  oehavior  oeing  praised  in  the  praise  statement,  and  unlabeled 
included  statements  such  as  "good"  or  "way  to  go"  but  dia  not  name  the 
oehavior  (Bernhardt  &  Forehand.  1975).    Labeled  praise  was  more  effective  in 
Changing  behaviors.    No  studies  were  found  that  aeterminea  wnether  oenaviors 
other  than  the  one  oeing  praised  could  oe  taugnt  by  incluaing  them  in  the 
descriptive  praise  statement. 

Constant  time  delay  is  a  parsimonious  and  minimal iy  intrusive  and 
restrictive  procedure.    It  has  oeen  used  to  teach  food  preparation  skins 
(Schuster.  Cast.  Wolery.  &  Guiltinan.  1988).  manual  sign  production  (Browder. 
Morris.  &  Snell.  1981).  and  sight  word  reading  (Koury  &  Browder.  1986).    It  is 
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more  efficient  'o  terms  of  triais.  errors,  and  instructional  time  than  tne 
system  of  least  prompts  (Cast,  Ault,  Wolery.  Doyle.  &  Belanger.  1988)  and  is 
at  least  as  efficient  as  progressive  time  delay  (Ault.  Cast.  &  Wolery.  1988). 
Recently,  .t  has  been  used  effectively  in  a  group  arrangement  with 
preschoolers  (Aliget  al.,  1988). 

Three  research  questions  were  addressed  in  this  study.    First,  would 
constant  time  delay  be  effective  in  teaching  adolescents  with  learning  and/or 
behavior  disorders?    Second,  would  specific  or  general  attentional  responses 
differentially  affect  the  acquisition  of  (a)  target  behaviors.  <b)  otner  grouD 
men.Ders'  ..arget  behaviors  (observational  learning),  (c)  behaviors  presented  m 
dtscriptr.c  ^raise  statements  for  the  tarqct  student  (incidental  learning), 
and  (d)  behaviors  presented  in  descriptive  praise  statements  fc-  other  gruuo 
members  ( incidental -observat lonal  learning)?    Third,  would  students  acquire 
information  presented  in  the  descriptive  praise  statements? 

Methods 

Participants  ana  Setting 

Five  students,  two  males  and  three  females,  participated  ;n  this  study. 
At  the  onset,  four  suDjects  were  involved,  but  one  (Pauic'J  movea  from  the 
school  district  and  another  subject  (Mary)  was  added.    Ann  was  14-yrs.  U-mos 
and  diagnosed  as  having  learning  disabilities;  Tom  was  14-yrs.  8-mos  and 
Giagnosod  as  behavioral ly  disordered;  Mary  was  15-yrs.  2-mos  and  diagnosed  as 
learning  disaoled;  and  Charlie  was  IS-yrs.  ll-mos  ana  aiagnosea  as 
oenaviorally  disordered.    All  were  placed  in  a  special  education  resource 
room.    Prior  to  the  study  the  following  prerequisite  ski  I  Is  were  assesaea: 
tne  ability  to  (a)  sit  and  attend  to  tasK  stimuli  for  20  minutes  with  thtee 
other  classmates  present,  (b)  verbally  imitate  3-word  statements.  ccJ  wait  4 

263 


ERIC 


6 

seconas  for  prompt  delivery,  (d)  respond  correctly  to  verbal  directions,  ana 
<e)  select  a  reinforcer. 

All  prooe  sessions  were  conducted  in  a  i:i  instructional  arrangement,  ana 
all  instructional  sessions  usea  a  group  arrangement.    Aii  sessions  occurrea  at 
a  table  (2.5  x  6  feetJ  located  in  the  back  of  a  resource  room  (24  x  26. .^5 
feet).    The  instructor  ana  suojects  were  situatea  so  that  an  stimulus  .:aras 
ana  corresponding  responses  were  visible  and  audiole  to  all  group  members. 
During  the  sessions,  three  other  students  doing  independent  seatwork  were 
present  m  the  class.    The  resource  room  teacher  conducted  experimental 
sessions;  <i  researcn  associate  assistea  during  the  teacner  s  aosences  and 
assessea  incidental  iearninc-  ^^:^Owghout  the  study. 
Materialg 

A  total  of  64  facts,  relevant  to  the  subjects'  educational  curriculum 
and/or  individualized  educational  program,  were  presented.    Eacn  fact  was 
printed  in  olack  ink,  with  upper  and  lower-case  letters,  on  cards  (8.5  X  11 
incnes).    The  discriminative  stimuli  were  printed  on  the  tront  of  the  cards, 
and  the  oack  ot  the  cards  contained  the  correct  response,  incidental 
information  (if  provided  for  that  stimulus  item),  ano  a  prompt  to  ..loicate  the 
required  attentional  response.    Candy  Dars  and  soft-drinKs  were  awarded  as 
reinforcers.    Each  subject  also  had  a  daily  performance  monitoring  cnart. 
Response  Defimtmns  and  n^^t^  CnliPr^|.7r| 

Data  were  coilectea  continuously  on  tne  suoiects    expressive  resoonses. 
Also,  attending  oehaviors  for  all  group  members  were  recordec  on  10  randomiy 
selected  trials  during  instructional  sessions  an^  all  trials  auring  prooe 
sessions.    Attending  responses  were  recorded  as  either  "attending'  ot 
•non-attending".    When  a  general  attentional  response  was  used,  attending  was 
defined  as  looking  at  the  card  containing  the  discriminative  stimulus.    When  a 
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specific  response  was  usea,  it  was  aefmea  as  iooKing  at  tne  cara  while  the 
targeted  subject  orally  repeated  the  discriminative  stimulus. 

During  prooe  conditions,  three  responses  were  scorea:  Corrects, 
incorrects.  or  no  responses.    Corrects  were  defined  as  the  suDject  correctly 
stating  the  answer  within  the  4-sec  response  interval.    Incorrects  were  the 
suDject  incorrectly  stating  the  answer  within  the  *l-sec  response  interval.  tla 
responsgs  were  the  suDject  saying  nothing  within  the  4-sec  response  interval. 

Six  possible  responses  were  recorded  during  instruction.  Correct 
^ntigipauons  were  aefinea  as  tne  subject  correctly  stating  the  answer  -Jithm 
the  4-sec  response  interval.    When  a  general  atlentional  response  was  used, 
the  response  .r.terval  began  after  the  instructor  held  uh  ^he  card,  instructed 
the  group  to  look  at  the  card,  and  read  the  discriminative  stimulus  from  the 
card.    When  a  specific  attentional  response  was  used,  the  response  interval 
began  after  the  targeted  subject  had  repeated  the  discriminative  stimulus  from 
the  card  (following  the  instructor- s  presentation  as  with  a  general 
attentional  response).    Correct  waits  were  the  subject  correctly  repeating  the 
-inswer  within  4  sec  of  the  instructor's  moael.    Non-wait  errors  were  tne 
subject  incorrectly  stating  the  answer  prior  to  the  delivery  of  the 
instructor's  prompt.    Wait  errors  were  the  subject  incorrectly  repeating  the 
answer  withm  4-sec  of  the  prompt  delivery.    No  responses  were  the  subje-t 
saying  nothing  withm  4  sec  of  the  prompt  aelivery.     Interferences  resuitea 
when  another  suoject  saia  a  correct  or  incorrect  answer  prior  to  tne  cargetea 
subject  emitting  a  response. 
Proceaures 

General  orncenures.    One  64-trial  instructional  session  was  conducted 
daily  (five  days  per  weeK)  ana  occurrea  if  dt  least  two  subjects  were  present. 
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Group  ingtrucxion  was  intragequenr  i^i  in  riatuie^  dno  rhe  ^riii  pf  »  = 

used  a  comDination  concurrent/ sequential  approach  ifteiO  i  Faveii.  1^6^;. 

Four  instructiondi  sets  were  presentea  tnrcugnoui  cne  course  ot  *r\t 
3tuay.    Each  suoject  had  four  targeted  responses  in  each  ot  the  tour  sets  tor 
a  total  of  16  responses.    During  eacn  instructional  conOition.  a  genera« 
■ittentionai  response  was  usea  With  naif  ut  tne  stiuiu.i  wniie  a  speCit.c 
attentionai  response  was  used  with  tne  other  naif,    in  aaoition.  inciaenta 
information  was  proviaea  in  descriptive  praise  statements  for  half  of  the 
stimuli.    Thus*  eacn  suojects    tour  targetea  oenavicrs  tor  eacn  set  weir 
presentea  using  these  four  conditions:    specific  attentionai  respo.isc  with 
jpcj^entai  information,  specific  attentionai  response  witno^t  incaenta. 
information,  general  attentionai  respoii:?*?  with  mciaental  information*  and 
general  attentionai  response  without  incidental  information.    A  totai  ot  l6 
stimulus  facts  C4  per  suDject;  wa??  presented  to  the  group  in  each 
instructional  conaition  ana  were  were  randomly  presentea  4  times  in  eacn 
session.    All  stimuli  were  presented  once,  prior  to  repeating  any  others. 
Also,  no  subject  receivea  more  than  two  consecutive  turns  ana  no  tact  was 
presentea  on  more  than  one  successive  trial. 

Correct  responding  resulted  in  vertjai  praise  on  a  continuous 
reinforcement  (CRF)  schedule  that  was  thinnea  to  a  VR-3  sr^.-^dule  (praise  was 
aeliverea  on  tne  average  of  everv  three  correct  responses)  atter  en  tenon 
leveis  were  atiainea  auring  i  nsiruct  i  onai  conaicions  ana  in  cne  ,ast  two 
sessions  during  the  final  prooe  condition  (Prooe  V).    For  naif  ot  the 
oehaviorst  descriptive  praise  statements  contained  an  aaaitional  fact 
nnciaentai  information;.    Incorrect  or  no  responses  were  ignorea.  Tangioie 
reinforcers  were  delivered  at  the  end  of  sessions  for  compliance  with  the  task 
and  attentionai  responses. 
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IdgnUtiCaUon  of  tarneted  i nf nrmat lon/f actg.    A  total  of  64  facts  (16 
per  instructional  condition)  were  selected  for  instruction.    By  set3»  the 
following  type  of  information  was  taught:    The  functions  of  feaerai  otfices. 
the  services  provided  by  local  offices/agencies,  over-the-counter  medications, 
and  the  effects  of  specific  vitamins/minerals  on  the  body.    The  mciuental 
information  oy  sets  was  the  names  of  the  people  who  headed  those  offices, 
additional  services  these  agencies  offeree,  and  brana  names  or  foods  that 
contained  the  drugs  or  vitamins/minerals,  respectively. 

PrW?  prpggqures.    Each  subject  received  a  minimum  of  4  probe  sessions, 
two  assessed  targeted  behaviors  for  that  subject  and  two  assessed  all  stimuli 
in  the  study.    In  the  latter  sessions,  half  of  the  stimuli  were  assessed 
during  the  first  session  (32  trials)  and  the  remainder  in  the  second.  The 
sessions  that  evaluated  only  targeted  behaviors  also  contained  32  trials  (with 
the  exception  of  the  final  probe  condition  which  had  44  trials).    The  number 
of  trials  per  behavior  varied  across  probe  conditions:  empnasis  (more  trials) 
was  placed  on  behaviors  just  trained  and  on  those  targeted  for  training  in  the 
next  set. 

In  all  sessions,  half  of  the  trials  used  a  general  attentional  response 
While  the  other  half  used  a  specific  response.    All  behaviors  were  presented 
with  both  attentional  responses  during  probe  conditions.    The  attentional 
response  for  each  behavior  was  alternated  across  probe  conaiuons. 

QOServaUonai/ InciQental   learning  ;><=ise5sments.    Acquisition  of  behaviors 
targeted  for  other  group  members  and  of  incidental  information  from 
descriptive  praise  statements  was  evaluated  in  1:1  probe  sessions.  During 
Probes  I  and  V,  ail  the  behaviors  taught  in  the  study  were  assessed  with  each 
subject,  while  only  the  behaviors  just  taught  or  to  be  taught  m  the  next 
^       instructional  set  were  assessed  in  Probes  II,  III.  and  IV. 
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General  and  specific  attentional  responses^    During  each  instructional 
set»  8  of  the  16  stimuli  (2  stimuli  per  subject)  were  taught  with  a  general 
attentionai  response  and  the  otner  8  stimuli  with  a  specific  attentionai 
response.    With  a  general  response,  the  teacher  held  up  the  card  and 
instructed  the  entire  group  to  look*    She  then  said  the  targeted  subject's 
name  and  read  the  discriminative  stimulus  in  the  form  of  a  question*  The 
specific  attentionai  response  included  the  above,  and  the  instructor  tou  tne 
target  student  to  repeat  what  she  said.    If  the  targeted  subject  did  not 
comply  With  the  requested  attentionai  response,  he/she  was  verbally  prompted 
to  do  so.    Ten  trials  in  each  instructional  session  were  randomly  selected  for 
r'^coraing  the  group's  attending  behaviors. 

Constant  time  deiav.    The  first  session  in  each  instructional  condition 
was  32  trials  and  used  a  0-sec  delay  interval.    All  subsequent  sessions  for 
that  set  consisted  of  64  trials  and  a  4-sec  delay  interval.    Each  trial  began 
with  tne  attentionai  cue.    The  response  interval  (0-  or  4-sec)  began  after  tne 
targeted  subject  engaged  in  the  appropriate  attentionai  response  and  the 
discriminative  stimulus  was  read  from  the  card.    If  the  subject  had  not 
responded  within  the  allocated  response  time,  the  prompt  was  delivered  by  tne 
instructor*    The  prompt  involved  both  visual  and  auditory  cues:  The 
instructor  showed  the  back  of  the  card  with  the  answer  printed  on  it  and  saia 
the  correct  answer. 

Correct  anticipations  and  waits  resulted  in  veroal  praise.    Half  ot  the 
stinuii  presented  in  the  study  also  received  descriptive  veroai  praise 
(incioental  information).    Subjects  were  expected  to  nave  at  least  94%  (15/15 
trials)  correct  waits  and/or  anticipations,  and  at  least  80h  appropriate 
attending  behaviors  to  receive  a  back-up  reinforcer  at  the  end  of  each 
session.    Pra^je  was  delivered  on  a  CRF  schedule  until  the  entire  group  met 
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the  criteria  of  100%  correct  anticipations,  and  then  was  thinnea  to  a  VR-3 
schedule  until  a  minimum  of  two  consecutive  sessions  with  100%  correct 
anticipations  occuriea  for  all  group  memDers 

Errors  and  no  responses  were  ignored.    Differential  reinforcement  was 
provioea  if  a  subject's  percent  of  correct  anticipations  did  not  increase 
after  three  consecutive  sessions.    Verbal  praise  was  delivered,  but  the 
bacK-up  reinforcer  was  contingent  upon  a  higher  percentage  of  correct 
ant  icipat ions. 

Review  trial       Review  trials  of  previously  taught  stimuli  were  conducted 
prior  to  each  instructional  session,  beginning  with  Instruction  II.  Each 
suDject  received  one  review  triai  per  day  using  a  general  attentional 
response;  praise  was  delivered  for  correct  responding.    Errors  or  no  responses 
resulted  i.i  the  teacher  saying,  "No",  then  providing  the  correct  response. 
Experimenta^l  Design 

The  experimental  design  was  a  modification  of  the  parallel  treatments 
design  (Cast  &  Wolery,  in  press)  which  can  be  conceptualized  as  concurrently 
implemented  multiple  probe  designs  (Tawney  &  Cast,  1984).    The  constant  time 
oeiay  procedure  was  usea  in  four  separate  conditions  that  were  simultaneously 
implemented,  using  all  possible  combinations  of  two  attentional  responses 
(general  and  specific)  and  praise  statements  Cwith  and  without  inciaentai 
information),    instructional  condi t ions  were :    (a)  prooe  ail  oenaviors  in  i:i 
sessions;  (b)  simultaneously  implement  the  four  instructional  conoitions  m 
daily  group  sessions  for  Set  i  behaviors;  <c)  probe,  in  1:1  sessions, 
Behaviors  from  the  set  just  taught  and  the  set  to  be  taught:  <d) 
simultaneously  implement  the  four  instructional  conditions  in  daily  g-oup 
sessions  for  the  next  set  to  be  taught:  (e)  repeat  conditions  with  Set  3  ana 
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Set  4  until  all  Dehaviors  have  Deen  taught,  ana  <f)  proDe  ail  Dehaviors  taugnt 
in  1:1  sessions. 

Rel laPi 1 1 ry 

Reliability  assessments  on  suDject  responding  anc3  procedural 
implementation  (Bi 1 1 ingsl ey .  White.  &  Munson.  1980)  were  conducted  Dy  a 
trained  oDserver.    To  calculate  dependent  measure  reliaoUity  estimates,  the 
numder  of  agreements  divided  by  the  number  o.f  agreements  plus  disagreements 
multiplied  fiy  100.    Procedural  reliability  estimates  were  calculated  by 
aividing  the  number  of  ooservea  teacher  behaviors  by  the  number  of  planned 
behaviors  and  multiplying  by  100.    The  following  benaviors  were  assesed: 
presenti.ig  the  -;...,u.u3.  requesting  the  group  lo  actena.  securing  the 
appropriate  attentional  response  from  the  targeted  subject,  presenting  the 
discriminative  stimuli,  waiting  the  specified  response  interval,  delivering 
the  >'Mtroiling  prompts  and  consequences  correctly,  and  implementing  the  3-5 
second  intertrial  interval. 

Resu I ts 

Rei  idPH  1  tv  ^c, 

Reliability  measures  were  collected  during  29  of  the  82  (35.4%)  probe 
sessions  ana  during  21  of  the  52  (40.4%)  instructional  sessions.    The  mean 
percent  of  agreement  on  stuaent  responding  during  probe  conbitions  was  99.3% 
<r  =  98.3%  to  100%)  ana  auring  instructional  conditions  was  99.8%  (r  =  99.4% 
•0  100%).    During  proDe  conaitions.  proceaural  reliaoility  for  presenting  the 
stimuli  ana  aeiivering  the  instructional  cue  was,  100%.    Requesting  the  correct 
attentional  response  was  99.2%  (r  =  96.9%  to  100%);  ensuring  the  targetea 
subject  compliea  witn  the  correct  attentional  response  was  96.4%  (r  =  94.9%  co 
98.8%);  waiting  the  correct  response  interval  was  99.0%  (r  =  95.8%  to  lOO%): 
consequating  stuaent  responses  correctly  was  98.8%  (r  =  97.5%  to  99.6%):  ana 
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The  nuniDer  of  trials,  numoer  of  errors,  and  percent  of  errors  to 
criterion  were  analyzed  for  each  subject  Dy  each  of  the  four  attentional 
response/ feed::)ack  conditions.    This  analysis  indicates  that  the  type  of 
attentional  response  did  not  differentially  influence  the  number  of  triais 
(528  for  specific  ana  532  for  general)  or  the  percent  of  errors  (2.7%  for 
specific  ana  2.3%  for  general)  to  criterion.    The  presence  of  inciaental 
iniOrmation  in  the  aescriptive  praise  statement  did  not  differentially 
influence  the  number  of  trials  (536  with  information  and  524  without),  but  did 
increase  the  percent  of  errors  (3.2%  with  information  and  1.7%  without). 
Although  the  error  percentage  was  nearly  twice  as  high  when  incidental 
information  was  added  to  the  descriptive  praise  statement,  the  percent  of 
errors  m  both  conditions  was  low. 
Observational  Learning 

When  measured,  students  attended  on  98.3%  of  the  trials,  ana  none  were 
beiow  80%  for  a  single  session.    Each  student  learnea  some  behaviors  targeted 
for  other  group  members  (observational   learning).    Observational  learni  on 
each  set  was  assessed  four  times  during  the  study:    prior  to  instruction,  wnen 
students  first  reached  100%  correct  anticipations,  in  the  probe  condition 
following  instruction,  ana  at  the  conclusion  of  the  study.    As  presented  in 
Table  2,  students  learned  some  but  not  all  of  their  group  members'  targeted 
responses.    Much  of  that  learning  occurred  oefore  they  dispiayea  100%  correct 
anticipations  on  their  own  targetea  responses.    However,  in  most  cases, 
students  increased  their  observational  learning  per fOv^mance  slightly  in  the 
probe  condition  following  instruction.    Thus,  from  the  first  session  where  a 
student  performed  at  100%  correct  anticipations  until  the  group  met  criterion 
on  that  set.  some  observational^  learning  occurred.    When  the  results  are 
analyzed  by  tne  type  of  attentional  response,  differential  effects  are  noted 
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waiting  the  mtertrial  interval  was  99.9%  (r  =  99.6%  to  100%).  During 
instructional  conditions,  a  mean  of  100%  agreement  was  evident  for  presenting 
the  stimulus,  delivering  the?  instructional  cue.  and  waiting  the  correct 
ntertrial  interval.    Agreement  percentages  for  requesting  and  ensuring  the 
correct  attentional  responses  were  99.5%  (r  =  99.1%  to  100%)  and  97.7%  Cr  = 
96.9%  to  100%).  respectively;  wait.ng  the  correct  response  interval  was  99.1% 
(r  =  98.0%  to  100%);  and  consequating  correctly  was  98.9%  (r  =  96.9%  to 
99.3%). 

£f  fectivenpc»«^ 

The  percent  of  correct  responses  for  the  group  is  shown  in  Figure  1  and 
for  each  prode  condiUon  dy  type  of  attentional  responses  for  each  student  is 
shown  in  Table  1.    At  the  onset  of  the  study  (Probe  I),  correct  responding  for 
all  targeted  behaviors  was  0%  across  all  subjects.    This  level  maintained  on 
each  instructional  set  prior  to  training  with  the  exception  of  Probe  II  for 
Tom  who  responded  correctly  to  one  of  his  targeted  behaviors  for  the  second 
instructional  set.    Implementation  of  the  constant  time  delay  procedure 
resulted  in  criterion  level  responding  on  all  target  behaviors  for  all 
students.    The  only  modifications  required  for  establishing  criterion  level 
responding  was  the  use  of  differential  reinforcement  for  correct  anticipations 
only.    This  change  was  used  for  Ann  on  Set  I  and  Set  IV  ana  for  Tom  on  Set  I. 
Hign  levels  of  correct  responding  were  maintainea  on  all  benaviors  taucjht 
througnout  the  study,  even  when  reinforcement  schedules  were  thinnea.  As 
shown  in  Table  1,  Mary  uid  not  receive  instruction  during  the  first 
instructional  condition  because  she  joined  the  g; oup  at  the  beginning  of  Prooe 
II  after  anotner  subject  moved  away.    Similarly,  due  to  a  prolonged  absence. 
Charlie  aid  not  receive  intervention  on  behaviors  targeted  for  Set  IV. 
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over  time.    Initially,  performance  was  essentially  equal  for  Dotn  types: 
however,  when  measured  m  the  probe  condition  following  instruction,  students 
were  more  likely  to  be  correct  on  facts  taught  with  specific  attentional 
responses.    Further,  during  the  final  probe,  a  clear  difference  is  noted  in 
that  all  students  performed  higher  on  facts  taught  with  tne  specific 
attentional  response. 


Insert  Table  2  about  here 


IncidcnLal  Information 

Half  of  Lue  utimuli  included  incideiuai  information  in  the  descriptive 
praise  statement  ana  haif  did  not.    Initially,  all  subjects  had  0%  correct 
responses  on  all  of  the  incidental  information.    They  continued  at  this  level 
on  stimuli  that  aid  not  receive  inciaental  information  with  the  exception  of 
one  Dehavior  presented  in  the  second  instructional  condition.    For  this 
stimulus  Item,  a  guest  speaker  provided  the  information. 

Target  incidental    nformation.    The  percent  of  correct  responses  on 
target  incidental  information  curing  the  final  probe  conaition  are  shown  in 
Table  3.    The  group  had  a  mean  percent  of  82.1  (23/28  trials;  correct 
responses  on  stimuli  that  received  incidental  information,  ana  3.1%  (1.32 
trials)  on  oehaviors  where  it  was  not  presentea.    Students  were  more  iikeiy  to 
learn  their  inciaental  information  if  tne  oenaviors  were  taught  witn  tne 
specific  attu-ntional  response  (92.9%.  13/14  trials)  than  the  general  attenaing 
response  (71.4%.  10/14  trials). 


Insert  Table  3  about  here 
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Observefl  incidental  information,    Stuaents*  performance  on  inciaentai 
intormation  that  was  presented  to  other  ttuaents  also  was  analyzed.    Students  | 
iearnea  Z7.2h  (29/78  triais)  of  the  iriCiaentai  intormation  presentea  to  other 
students  and  2.6%  <2/78  trials)  of  the  iivformation  that  was  not  presented. 
However,  for  the  oehaviors  taugnt  with  the  specific  attentional  response,  they 
Pftrtormea  at  51.3%  (20/39  trials;  ana  for  the  general  attentional  response 
they  performea  at  23. i%  (^/39  trials). 

Discussion 

The  purposes  of  this  study  were  to  (a)  evaluate  the  effects  of  constant 
time  delay  in  a  group  fonnat  with  adolescents  who  oiaplayed  learning  and 
oehavioral  disaDi 1 i t les.  (d)  id^uviry  the  role  of  attentional  responses  on 
acquisition  of  target  behaviors,  observational  learningi  and  incidental 
learning,  and  <c)  investigate  the  acquisition  of  mciciental  information  from 
descriptive  praise  statements.    Based  on  tne  findings  of  this  study,  four 
statements  can  be  maae. 

First,  the  constant  time  delay  procedure  was  implemented  reliaoly  in  tne 
group  context.    Most  ot  the  research  with  tris  and  other  errorless  learning 
procedures  has  oeen  conducted  in  1:1  rather  tnan  group  arrangements.  Thio 
study  indicates  that  the  procedure  can  be  us>a  by  an  experienced  teacher  Witn 
few  procedural  errors  in  small  group  settings.    Whether  such  implementation 
would  occur  when  group  size  increased,  content  wds  varied,  ana  tne  leacner  was 
inexperiencea  is  open  to  study.    The  constant  time  aeiay  ;n  this  study, 
however,  was  more  complex  than  usual  because  it  included  two  attentional 
responses  and  different  feedback  for  half  oi  the  correct  responses. 

Second,  data  presented  in  Figure  1  and  Table  1  inaicate  that  the  constant 
time  delay  procedure  was  effective.  In  ail  cases,  criterion  level  performance 
was  established  which  replicates  earlier  wor<  with  tne  procedure  in  1:1  ooo 

^  4/  4^ 

sessions  (Auit  et  ai..  1986;  Gast  et  al..  i988)  and  smail  group  arrangements 

I  f  f  ^ 
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(Alig  et  dl.,  1988).    It  also  c-xtenas  earlier  worK  with  stuaents  who  have 
learning  ana  behavior  disorders:  previously  spelling  (Kinney.  Stevens,  & 
Schuster.  1988:  Stevens  &  Schuster.  1987)  and  sight  words  (Precious,  1965) 
were  taught.    Social  studies  and  health  content  was  taught  in  this  study.  The 
low  error  percentages  ano  ^le  small  numcer  of  trials  to  criterion  in  this 
study  are  similar  to  tnose  found  in  previous  investigations.    The  reliable 
implementation  and  effectiveness  of  the  proceaure  suggests  that  the  constant 
time  delay  ptocedure  is  a  viaole  instructional  strategy  for  students  with 
learning  and  tiehavior  aisatii  1 1 1  les.    Although  the  proceaure  originated  from 
the  literature  on  the  severely  hanainapped.  it  apoears  to  nave  applications  to 
stuaents  with  iearning  aisaoi i ities.    Studies  comparing  i ;  common 
instructional  proceaures  with  this  population  arc  needed,  however. 

Thira.  the  effects  of  the  attentional  responses  were  quite  consistent. 
The  general  and  specific  attentional  responses  did  not  appear  to 
aif ferential ly  afi?rt  students    acquisition  of  their  target  responses. 
However,  the  type  of  attentional  response  affected  observational  and 
incidental  learning.    Students  maintained  more  of  their  observational  learning 
When  the  behavior  was  taught  with  a  specific  attentional  response.    This  is 
consistent  with  a  similar  study  with  preschool  children  and  prt-academic 
content  (AWg  et  al..  1988).    Students  also  learned  more  of  the  inciaental 
informatioji  from  the  descriptive  oraise  statements  when  tne  stimuli  were 
presentea  With  the  specific  a.tentional  response.    Further,  stuaents  learnea 
more  of  other  group  memcers    incidental  information  when  d  specific 
attentional  response  was  used.    The  consistency  of  these  findings  is 
surprising  because  the  aifference  between  the  two  attentionai  re-r^nses  was 
simply  having  the  student  repeat  the  question    i  the  specific  attentional 
^       response  condition,    c'.rther  --esearch  is  needea  to  invesugate  other  types  ot 
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attentional  responses  and  to  identify  the  effects  of  fixed  or  variable 
attentional  responses. 

Fourth,  students  learned  information  that  was  placed  in  the  descriptive 
praise  statements.    This  study  documents  that  when  information  other  than  the 
benavior  being  praised  is  placed  in  the  praise  statement,  students  may  learn 
it  incidentally.    This  stuay  also  suggests  tha:  when  the  target  stimulus  is 
presented  with  a  specific  attentional  response,  the  probability  of  learning 
the  incidental  information  is  increased.    Further  research  on  this  issue  is 
needed.    For  example,  could  instruction  be  made  more  efficient  if  the  content 
to  be  taught  in  the  near  future  was  presented  in  the  descriptive  praise 
stov.emt!nt?    Will  students  learn  information  in  the  descriptive  praise 
statement  if  a  variety  of  information  is  presented  rather  than  the  same 
information  on  each  trial?    Can  students  learn  rules  (e.g.,  phonetic  rules) 
when  they  are  incidentally  inserted  in  the  praise  statements?  What  other 
variables  can  increase  the  amount  of  learning  from  the  praise  statements?  The 
answers  to  these  ana  similar  questions  should  have  immediate  impact  on 
teaching  practices. 

In  terms  of  practical  implications  from  this  study,  it  is  clear  that  the 
constant  time  delay  procedure  is  an  effective  strategy  in  small  group 
instruction  with  students  who  have  learning  and  behavior  disabilities. 
However,  comparison  with  more  usual  teaching  practices  are  neeaea.    It  aiso 
appears  that  the  attentional  response  used  in  direct  instruction  may  be  a 
critical  variable  in  the  amount  of  ubservational  and  incidental  learning  that 
occurs  and  maintains.    Until  the  relationships  between  attentional  responses 
and  such  learning  is  more  clearly  identified*  it  is  reasonaole  to  use  the 
specific  attentional  response  employed  in  this  study. 
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Lines  through  figures  indicates  when  training  wa^  initiated  and  completed. 
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Table  2 

Percent  of  Correct  ResDonseg  on  Observat i ona I  Learn i no  Trials  bv  SuD.iect. 
Attentional  Regponae.  ana  Measurement  Occasion 
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Tafile  3 

Percent  of  Correct  Regpongea  on  Targeted  and  Observational  Learning  of 
Inciaental  Information  bv  Sub.iect  and  Attentional  Response 
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Figure  Caption 

Fioiire  1.    Mean  percentage  of  correct  responses  for  the  group  across 
instructional  sets.    The  triangles  maicate  the  percentage  of  correct 
anticipations  and  the  circles  indicate  the  percentage  of  correct  waits. 
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Doyle,  P.  M.,  Cast,  D.  L.,  Wolery,  M.,  Ault,  M.  J.,     Meyer,  S.  (1989).  The 
effective  use  of  the  system  of  least  prompts  in  a  small  aroup  instructional 
arrangement.    Manuscript  submitted  x'-r  publication. 
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Abstract 

This  investigation  examined  the  effectiveness  and  efficiency  of  a 
system  of  least  prompts  procedure  in  a  small  group  instructional 
arrangement.    Four  primary-aged  students  in  a  self-contained  public 
school  classroom  for  studeiits  with  moderate  handicaps  were  taught 
to  read  food  words  found  on  restaurant  menus.    In  addition, 
students'  acquisition  of  incidental  information  (i^e*,  the 
approximate  cost  of  the  food  and  at  what  meal  the  food  is  normally 
consumed)  was  assessed  across  each  instructional  condition.  The 
incidental  information  was  presented  in  the  instructional 
procedure's  prompt  hierarchy  during  instruction.    A  rr^ultiple  probe 
design  across  word  sets  was  used  to  assess  the  effectiveness  of  the 
system  of  least  prompts  procedure  in  the  small  group  instructional 
arrangement.    The  results  indicated  that:  (a)  the  system  of  least 
prompts  procedure  was  effective  in  teaching  food  .^ords  to  each  of 
the  four  students  in  a  small  group  instructional  arrangement;  and 
(b)  each  stjdent  acquired  some  of  the  non-targeted  incidental 
information.    The  results  are  discussed  in  terms  of  designing 
efficient  small  group  instructional  arrangements  while  using 
effective  instructional  strategies. 
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System  of  Least  Prompts  and  Incidental  Learning  in  a 
Small  Group  Instructional  Arrangement 
The  system  of  least  prompts  is  a  response  prompting  procedure 
that  is  effective  in  teaching  a  variety  of  skills  to  a  wide  range 
of  persons  with  handicaps  in  one-to-one  instructional  arrangements 
(Doyle,  Wolery,  Ault,  &  Gast,  1988).    Examples  include  teaching 
leisure  skills  to  an  adult  with  severe  impairments  (Giangreco, 
1983)^  community  living  skills  to  secondary-aged  students  with 
moderate  disabilities  (Cronin  &  Cuvo,  1979),  self-care  skills  to 
primary  and  secondary-aged  students  with  mild  and  moderate 
retardation  (Horner  &  Keilitz,  1975),  and  a  vocational  skill  to 
secondary  students  with  moderate  and  severe  handicaps  (Horner  & 
McDonald,  1982).    The  procedure  also  has  been  effective  in  teaching 
discrete  skills:    manual  signs  (Duker  &  Michielson,  1983); 
receptive  and  expressive  identification  of  pictures  (Hupp,  Mervis, 
Able,  &  Conroy-Gunter,  1986);  reading  of  recipe  words  (Gast,  Doyle, 
Wolery,  Ault,  &  Farmer,  in  press);  and  prepositions,  pronouns,  and 
sentences  (Konstantareas,  1984).    Because  of  this  generality,  the 
procedure  is  a  viable  instructional  option  for  teachers  of  students 
with  handicaps. 

Although  the  system  of  least  prompts  has  been  used  extensively 
in  one-to-one  instruction,  few  studies  have  examined  its  use  in 
small  group  instructional  arrangements  (Alberto,  Jobes^  Sizemore,  & 
Doran^  1980)  .    Small  group  instruction  is  a  practical  alternative 
to  one-to-one  instruction  in  many  classrooms  (Reid  &  Favell,  1984) . 
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Advantages  of  this  instructional  format  include  (a)  improvea  use  of 
teacher  time  (Westling,  Ferrell,  &  Swenson,  1982),   (b)  increased 
use  of  an  instructional  format  similar  to  those  found  in  less 
restrictive  placements  (Fink  &  Sandall,  1978),  and  (c)  increased 
opportunities  to  interact  and  learn  from  peers  (Alberto  et  ai., 
1980).    These  advantages  argue  for  the  use  of  small  group 
instruction  but  do  not  preclude  the  use  of  systematic  instructional 
procedures.    For  example,  response  prompting  procedures  such  as 
constant  and  progressive  time  delay  have  been  effective  in  small 
group  arrangements  (e.g.,  Ault,  Wolery,  Cast,  Doyle,  &  Martin,  in 
press/  Cybriwsky,  Woiery,  &  oasr.,  in  press;  Doyle,  Gast,  Woierj , 
Ault,  &  Farmer,  1990;  Farmer,  Gast,  Wolery,  &  Winterling,  1989). 
Schoen  and  Sivil  (1989)  used  -he  system  of  least  prompts  to  teach 
self-care  skills  to  dya is  of  preschoolers.    Thus,  additional 
research  is  needed  to  evaluate  the  system  of  least  prompts  in  s  il 
group  arrangements. 

In  addition  to  ef fectiven<?ss,  the  efficiency  of  instructional 
procedures  is  an  important  consideration.    When  compared  to 
response  pronpting  strategies  such  as  constant  (Gast,  Ault,  Wolery, 
Doyle,  &  Belanger,  1988)  and  progressive  time  delay  (Bennett,  Gast, 
Wolery,  &  Schuster,  1986),  the  system  of  least  prompts  was  less 
efficient  in  terms  of  the  number  of  trials,  errors,  and  rrur.ute.s  cf 
instructional  time.    However,  those  differences  diminish  as  ^.he 
procedure  is  repeatedly  used  (Doyle,  Wolery,  Gast,  Ault,  &  Wiley, 
1990),    In  the  Schoen  and  Sivil  (1989)  study  with  preschool  dyuds, 
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che  system  of  least  prompts  strategy  was  coitqpared  to  a  constant 
time  delay  procedure •      Each  of  the  procedures  was  effective  but 
the  constant  time  delay  procedure  was  slightly  more  efficient. 

Another  means  of  evaluating  efficiency  is  to  measure  the 
amount  of  information  learned  that  is  not  directly  Laught.  For 
exan^le,  small  group  arrangements  may  increase  the  efficiency  of 
instruction  because  group  members  may  acquire  behaviors  taught  to 
oth^'    students  through  observational  learning  (Oliver  &  Scott, 
1981;  Orelove,  1982).    Further,  with  the  system  of  least  prompts 
students  may  learn  additional  information  f'^om  the  prompt  levels. 
The  sys':em  of  least  prompts  consists  of  a  target  stimulus,  a  pron?3t 
hierarchy  of  least-to-most  assistance,  and  the  opportunity  to 
respond  independently  at  each  level  of  the  hierarchy.    If  a  correct 
response  occurs  following  delivery  of  the  target  stimulus, 
reinforcement  is  provided;  if  an  error  or  no  response  occurc.  the 
prompt  that  ^^irovides  the  least  amount  cf  assistance  is  delivered 
followed  by  another  opportunity  to  respond.    This  sequences  is 
repeated  until  all  of  the  prompts  in  tne  hierarchy  have  been 
delivered  or  the  student  makes  a  correct  response.    Ai^  "underlying 
assumption  is  that  less  intrusive  prompts  will  acquire  control  of 
the  student's  behavior"  (i.e.,  the  student  learns  this  information 
and  uses  it  to  make  the  correct  response)   (Doyie  et  aJ  ,  1988,  p. 
37).    It  iflay  be  possible  to  design  prompts  in  the  prompt  hierarchy 
that  would  allow  students  to  learn  new  non-target  information. 
Cast  et  al.   (in  press)  taughc  four  secondary-aged  students  with 
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moderate  mental  retardation  to  read  recipe  words  using  both 
progressive  time  delay  and  the  system  of  least  prompts  in 
one-to-one  instruction.    Nontarget  information  related  to  the 
recipe  words  was  presented  in  the  praise  statements  following 
correct  responses  with  both  procedures  and  as  prompts  in  the  system 
of  least  prompts  condition.    The  results  indicated  that  both 
procedures  were  effective  in  establishing  reading  of  the  recipe 
words  and  that  students  learned  some  of  the  related  nontarget 
information. 

xhe  purpose  of  this  study  was  twofold.    First,  the 
effectiveness  of  the  system  of  least  prompts  was  evaluated  in 
teaching  menu  reading  in  a  small  group  arra.-jgement  to  students  with 
moderate  retardation.    ?  .cond,  the  study  evaluateo  whether  students 
acquired  related  nontarget  information  presented  in  the  prompt 
hierarchy.    The  nontarget  information  consisted  of  the  approximate 
cost  of  the  menu  item  and  the  meal  in  which  the  food  was  normally 
consumed.    Specifically,  the  prompts  for  some  menu  words  were  "it 
costs  less  than  a  dollar"  ,and  "we  e^*-  '.t  for  breakfast";  the 
prompts  for  other  menu  words  were  "it  costs  more  than  a  dollar"  and 
"we  eat  it  for  dinner."    Studonts  were  assessed  to  determine 
whether  they  learned  to  classify  the  menu  words  according  to  their 
approximate  cost  (i.e.,  more/less  than  a  dollar)  and  the  meal 
(breakfast/dinner)  in  which  the^  were  normally  e-:iten. 
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Methods 

Participants  and  Setting 

Three  males  and  one  female  ranging  in  age  from  7  to  9  years 
old,  enrolled  in  a  public  school  classroom  for  children  with 
moderate  handicaps,  participated  in  the  study.    All  students  met 
the  following  prerequisite  entry  criteria:   (a)  intact  auditory  and 
visual  systems  (students  consistently  responded  to  auditory  and 
visual  stimuli  with  corrective  appliances  when  necessary);  (b) 
appropriate  attending  behaviors  in  a  group  (students  sat  and  made 
eye  contact  with  the  teacher  and  materials  for  15  minutes  within 
the  small  group  arrangement;;  (c)  previous  hiscory  with  systematic 
response  prOitpting  procedures  (students  waited  up  to  4  sec  for  a 
prompt  and  orally  imitated  an  expressive  teacher  model);  and  (d) 
minimal  sight  word  reading  ability  (students  could  identify  at 
least  three  survival  words) .    Additional  information  about  each 
student  is  presented  in  Table  1. 


Insert  Table  1  about  here 


Instructional  sesuons  were  conv^ucted  by  the  classroom  teacher 
in  the  subjects'   (6.4m  x  8.9m)  classroom.    All  subjects  were  seated 
together  at  a  semicircular  table  located  in  the  back  of  the 
clessroom.    The  instructor  and  students  were  arranged  so  all  word 
cards  were  visible  and  so  teacher  and  student  responses  were 
audible  to  each  member  of  the  group.    Students  not  involved  in  the 
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study  participated  in  their  regular  classroom  activities  with  the 

classroom  assistant. 

Materials 

A  total  of  eight  food  words  found  on  a  local  restaurant  menu 
were  selected  for  instruction.    The  classroom  staff  were  given  the 
list  of  words  to  ensure  that  target  words  were  not  taught  during 
classroom  activities.    Each  word  was  printed  in  black  lower  case 
letters  (i.e.,  as  it  appeared  on  the  menu)  on  the  front  of  white 
index  cards  (10  cm  x  15  cm) .    The  baclc  of  each  word  card  contained 
written  instructions  for  the  teacher  rela^^i^'e  to  the  prompt 
hierarchy  including  the  type  of  incidental  information  to  be 
delivered  and  order  of  presentation  for  that  food  word.    A  colored 
picture  for  each  food  word  was  used  for  testing  the  sight  word 
referent  and  as  one  of  the  prompts  in  the  hierarchy.    The  pictures 
were  obtained  from  a  restaurant  menu  and  laminated  onto  10  cm  x  15 
cm  index  cards.    The  reinforcers  selected  as  prizes  for  students 
included  small  candies,  craclters,  and  a  variety  of  children's 
stic)cers.    Target  words,  incidental  information,  and  tae  order  o."" 
inst.-.uction  are  presented  in  Table  2. 


Insert  Table  2  about  here 


Experimental  Design 

A  multiple  probe  design  (Tawney  &  Cast,  1984)  across  word 
sets,  replicated  across  students,  was  used  to  evaluate  the 


o 

ERIC 


31 


Small  Group  Instructic 

9 

effectiveness  of  the  system  of  least  prompts  procedure. 
Differential  reinforcement  of  correct  and  incorrect  responses 
during  probe  trials  mininu  zed  the  differences  between  probe  and 
instructional  conditions,  increased  the  probability  that  students 
would  respond  in  the  probe  conaition,  and  decreased  the  probability 
that  probe  data  were  a  deflated  representation  of  ihe  students' 
ability  to  perform  the  correct  response.    Individual  pretests 
occurred  to  assess  students'  ability  to  read  the  eight  targeted 
food  words  and  to  measure  knowledge  of  the  incidental  information 
assigned  to  each  word.    The  experimental  conditions  were:  (a)  probe 
all  target  words  m  one-to-one  sessions  and  assess  knowledge  of  the 
incidental  information  to  be  presented  as  prompts  with  Word  Set  1; 
(b)  teach  Word  Set  1  with  the  system  of  least  prompts  in  the  group 
until  all  students  reached  criterion  level  responding;  (c)  conduct 
daily  individual  probe  trials  on  Word  Set  1;  and  (d)  probe  all 
target  words  and  assess  acquisition  of  the  incidental  information 
from  Word  Set  1  and  Word  Set  2.  This  sequence  was  repeated  until 
all  four  word  sets  had  been  taught. 
Assessnent  Conditions 

Pretests  and  posttests.    This  investigation  include^  a  number 
of  measures  used  to  select  the  target  words  and  assess  student 
knowledge  of  incidental  information  before  and  after  instr-jcticn. 
Prior  to  beginning  the  invastigation  and  during  each  subsequent 
probe  condition,  four  individual  assessment  sessions  were  conducted 
for  all  measures  and  students.    Descriptions  of  the  measures,  the 
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times  of  assessment,  and  criteria  for  selecting  words  as  target 
stimuli  are  shown  in  Table  3.  Students  were  able  to  select  a  prize 
prior  to  beginning  the  session,  to  be  delivered  non-contingent  of 
performance,  following  completion  of  the  test  sessions.  However, 
all  correct,  incorrect,  and  no  responses  during  the  sessions  were 
followed  by  the  teacher  waiting  a  3-5-sec  intertrial  interval  and 
presentation  of  the  next  trial. 


Insert  Table  3  about  here 


Probe  conditions.    Prior  to  instruction  on  each  set  of  menu 
words,  students  were  assessed  on  their  ability  to  read  both  trained 
and  untrained  words.    Each  student  was  assessed  individually  and 
received  a  total  of  20  trials  per  probe  session  (two  trials  on  each 
of  the  eight  target  words  and  two  trials  on  two  known  line 
drawings).    The  two  known  drawings  were  included  ^o  ensure  that 
students  received  reinforcement  ^'or  correct  responding  during  probe 
sessions.    All  probe  trials  consisted  of  the  instructor  holding  the 
word  card  in  front  of  the  student,  presenting  the  attending  cue 
("Name,  look  here."),  ensuring  the  attending  response,  delivering 
the  task  direction  ("What  word?"),  and  providing  a  3  sec-response 
interval.    If  the  student  r<=sponded  correctly  during  the  response 
interval,  the  teacher  confirmed  the  correct  response  (e.g.,  "Good, 
that  is  the  word  eggs.")  and  allowed  the  student  to  select  a 
reinforcer.    if  the  student  did  not  respond  or  responded 
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incorrectly,  the  teacher  ignored  the  error,  removed  the  word  card, 
waited  a  3  to  5-sec  intertrial  interval,  and  presented  the  next 
trial. 

Daily  probe  trials.    Daily  probe  trials  were  conducted  to 
assess  whether  a  student's  correct  response  during  instructional 
sessions  was  a  function  of  having  learned  to  read  the  word  or  a 
result  of  imitating  other  students'  models  of  correct  responses. 
Prior  to  the  group  session,  the  teacher  approached  an  individual 
student  and  conducted  one  trial  for  each  of  the  two  menu  words 
currently  receiving  instruction.    The  daily  probe  trials  were 
identical  to  trials  conducted  in  probe  conditions.    When  the  lwo 
individual  probe  trials  were  completed,  the  teacher  told  the 
student  that  it  was  time  to  work  and  asked  the  student  to  go  to  the 
table.    This  continued  until  all  students  were  seated  at  the  table. 

Review  trials.    Beginning  with  instruction  on  menu  words  from 
the  second  word  set,  each  student  received  one  review  trial  on  a 
previously  learned  target  word  to  monitor  maintenance  of  the 
learned  words.    The  review  trials  were  conducted  after  the  students 
were  seated  at  the  table  but  prior  to  beginning  instruction  of 
current  target  words.    The  review  trials  were  identical  to  the 
probe  trials  with  the  exception  of  the  consequent  event  for  errors. 
All  incorrect  responses  were  followed  by  an  error  correction 
procedure  consisting  of  a  mild  verbal  reprimand  (e.g.  "That  is 
wrong.")  and  a  verbal  model  of  the  correct  response  (e.g.,  "This 
word  is  eggs.") . 
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Instructional  Procedures 

Group  procedures.    Eight  food  words  from  a  local  restaurant 
menu  were  targeted  for  instruction  in  a  small  group  arrangement 
using  a  system  of  least  prompts  procedure.    The  eight  words  were 
divided  into  four  word  sets;  each  set  consisting  of  two  words. 
Instruction  continued  on  a  word  set  until  all  students  reached 
criterion  level  responding;  that  is,  100%  correct  responding  to  the 
task  direction  aloae  during  group  instruction  and  on  individual 
daily  probe  trials,  one  session  using  a  continuous  schedule  of 
reinforcement  (CRF) ,  and  one  session  with  approximately  every  third 
correct  response  receiving  reinforcement  (VR3) .    One  or  two  group 
instructional  sessions  were  conducted  each  day.    If  two 
instructional  sessions  were  conducted  in  one  day,  the  minimum  time 
between  sessions  was  three  hours.    Group  instruction  was 
intrasequential;  that  is,  instruction  was  provided  to  each  member 
of  the  group  individually  without  systematic  structured  interaction 
between  tha  students.    The  target  words  were  presented  randomly 
within  each  instructional  session  of  16  intermixed  trials  with  four 
trials  presented  to  each  student;  two  trials  on  each  target  word  in 
a  set,  across  students.    Students  did  not  receive  more  than  two 
consecutive  turns  and  no  target  word  was  presented  on  more  than  two 
consecutive  trials.    A  general,  inactive,  group  attendi.ig  cue 
("Everybody  ready?";  was  presented  prior  to  beginning  a  student's 
instructional  trial. 
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System  of  least  prompts  (SLP) .    Two  words  were  assigned  to 
each  instructional  condition.    During  each  trial,  the  teacher  moved 
through  a  hierarchy  of  proir.pts;.  consisting  of  level  1,  the  task 
direction  alone  (i.e.,  "What  word?");  level  2,  the  task  direction 
paired  with  a  verbal  prompt  indicating  the  cost  of  the  item  (i.e., 
"What  word?"  "It  costs  more  [or  less]  than  a  dollar.');  level  3, 
the  tasJc  direction  paired  with  a  verbal  prompt  labeling  the  meal 
when  the  target  food  is  consumed  (i.e.,  "What  word?"  'We  eat  it  for 
dinner  [or  breakfast].");  level  4,  the  task  direction  in  addition 
to  a  visual  prompt  showing  a  picture  of  the  target  food  (i.e., 
"What  word?"  picture) ;  and  level  5,  the  task  direction  paired  with 
a  verbal  model  of  the  correct  response  (i.e.,  "What  word?"  "Food 
name. ") . 

Prior  to  each  instructional  trial  the  teacher  provided  the 
group  attending  cue  and  ensured  attending  responses  from  all 
students.    This  was  followed  by  a  student's  name,  presentation  of 
the  attending  cue,  and  delivery  of  the  task  direction  (e.g.,  "Name, 
look,  what  word?").    Delivery  of  the  task  direction  was  followed  by 
the  teacher  waiting  a  3-sec  response  interval.    If  the  student  did 
not  respond,  the  teacher  repeated  the  task  direction  and  presented 
the  first  prompt  in  the  hierarchy  (the  approximate  cost)  and  waited 
another  3  sec  for  a  student  response.    If  the  student  did  not 
respond,  the  teacher  repeated  the  task  dirsction  and  presented  the 
second  verbal  prompt  (i.e.,  told  the  student  when  we  eat  the  food) 
and  waited  an  additional  3  seconds.    Another  student  "no  response" 
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was  followed  by  teacher  delivery  of  the  task  direction,  the  picture 
of  the  food,  and  another  3-sec  response  interval.    If  the  student 
still  did  not  respond,  the  teacher  stated  the  task  direction, 
modelled  the  correcc  response,  and  waited  3  seconds. 

If  the  student  made  an  evror  before  a  prompt  was  delivered 
(unproirpted  error)  or  responded  incorrectly  after  delivery  of  any 
prompt  in  the  hierarchy  (prompted  error),  the  teacher  said,  "No 
wait,  and  I'll  help  you.",  repeated  the  task  direction  and 
delivered  the  next  prompt  in  the  hierarchy.    If  the  student  made 
the  correct  response  to  the  task  direction  alone  (unprompted 
corrects)  or  after  a  prompt  (prompted  corrects),  the  teacner 
delivered  descriptive  verbal  praise  including  confirmation  of  the 
correct  response  (e.g.,  "Good,  that  is  the  word  bacon.")  and  an 
edible  or  sticker.    Only  unprompted  correct  responses  counted 
toward  criterion.    If  an  individual  student  attained  criterion  on 
the  target  words  before  other  members  in  the  group,  the  student 
remained  in  the  group  and  received  instructional  trials  as  usual. 
Reliability 

Dependent  measure  reliability  estimates.  Reliability 
observations  were  conducted  by  a  research  associate  twice  weekly 
and  at  least  once  during  each  experimental  condition  on  student 
responses  to  each  trial.    A  point-by-point  method  (number  of 
agreements  divided  by  number  of  agreements  plus  disagreements 
multiplied  by  100)  was  used  to  calculate  reliability. 
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Procedural  reliability  estimates.    The  instructor' s  fidelity 
with  the  experimental  procedures  in  the  probe  a.  .istructional 
conditions  was  also  assessed  (Billingsley,  White,  &  Munson,  1980). 
These  measures  included  recording  total  session  length,  presenting 
the  correct  word  card,  delivering  the  attending  cue,  securing  an 
attending  response,  presenting  the  task  direction,  waiting  the 
specified  response  interval  prior  to  delivery  of  a  prompt, 
delivering  the  correct  prompt,  del-ivering  the  appropriate 
consequent  event,  and  waiting  the  specified  intertrial  interval. 
The  instructor's  behavior  was  observed  and  coitpared  to  a 
description  of  the  experimental  procedures.    Procedural  reliability 
estimates  were  calculated  by  dividing  the  number  of  actual 
instructor  behaviors  by  the  number  of  planned  behaviors  and 
multiplying  by  100.    Estimates  were  calculated  for  each  condition, 
on  each  behavior,  for  each  student  in  the  group. 

Results 

Reliability 

Interobserver  reliability  on  student  responding  and  the 
teacher's  adherence  to  the  written  description  of  the  procedures 
occurred  in  32.9%  of  the  probe  sessions,  and  in  31.3%  of  the 
instructional  sessions.    The  mean  percentage  of  agreement  on 
student  responding  during  probe  and  instructional  conditions  was 
100%  across  all  students  in  the  group.    In  the  probe  conditions, 
the  mean  percentage  of  agreement  on  procedural  reliability  was  100% 
on  all  behaviors  and  students.    In  SLP  conditions,  the  mean 
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perc  ntage  of  agreement  was  100%  on  all  variables  across  students 
except  delivering  the  correct  prompt  (mean=99.8%,  range=95%-100%) . 
Effectiveness 

The  mean  percentages  of  correct  responding  for  Tommy,  Chris, 
Delbert,  and  Carrie  to  the  eight  target  words  during  instructional 
and  probe  conditions,  and  the  order  in  which  the  words  were 
introduced  are  shown  m  Figures  1,  2,  3,  and  4,  respectively. 


Insert  Figures  1,  2,  3,  and  4  about  here 


For  Tommy,  Chris,  and  Delbert  the  percentage  of  correct 
responding  to  untrained  target  words  was  zero  across  all  word  pairs 
during  the  probe  conditions.    The  use  of  the  system  of  least 
prompts  procedure  in  a  small  group  instructional  arrangement  was 
effective  in  establishing  criterion  level  responding  for  four  pairs 
of  words  for  Tommy  and  Chris.    Because  Delbert  was  placed  into  a 
new  classroom  at  another  school,  he  was  only  taught  three  pairs  of 
target  words.    In  the  probe  conditions  immediately  following 
instruction.  Tommy's  performance  maintained  at  100%  correct  on  all 
trained  words  across  all  probe  sessions.    For  Chris,  the  percentage 
of  correct  responding  was  100%  in  all  sessions  from  Probes  II,  III 
and  IV  and  100%  in  the  final  th^^e  sessions  of  Probe  V.    Delbert' s 
percentage  of  correct  responding  on  trained  words  was  at  100%  in 
two  out  of  three  probe  sessions  in  Probe  conditions  II,  III,  and 
IV. 
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For  Carrie,  the  percentage  of  correct  responding  to  untrained 
words  was  also  at  zero  in  Probe  I.    In  the  first  group 
instructional  condition,  system  of  least  prompts  was  not  effective 
in  establishing  criterion  level  responding.    Therefore,  changes 
were  implemented  to  teach  the  first  set  of  words  to  Carrie:  (a) 
differential  reinforcement  of  unprompted  and  prompted  correct 
responses  (i.e.,  only  unprompted  correct  responses  were  followed 
with  reinforcement);  (b)  one-to-one  supplemental  instruction  (i.e., 
Carrie  continued  to  receive  instruction  during  the  small  group 
arrangement  using  the  SLP  procedure;  however,  she  also  received 
individual  training  sessions  using  SLP);  and  (c)  wnen  tnese  changes 
were  not  effective  in  establishing  criterion  level  responding, 
Carrie  was  removed  from  the  group  session  and  only  received 
instruction  on  Word  Set  1  in  a  one-to-one  session  using  a  constant 
time  delay  procedure.    The  implementation  of  the  final  change  was 
effective  in  teaching  the  first  two  words  to  Carrie  and  performance 
maintained  at  criterion  level  in  Probe  II.    Because  of  the  length 
of  time  required  to  implement  these  changes,  the  remaining  members 
of  the  group  were  taught  Word  Set  2  without  Carrie.  When 
instruction  began  of  Word  Set  3,  Carrie  returned  to  the  small  group 
instructional  arrangement  and  SLP  was  effective  in  teaching  two  new 
words.    Her  performance  on  Word  Sets  1  and  3  maintained  at  100%  in 
the  fourth  probe  condition.    Although  Carrie  had  not  received 
instruction  on  Set  2  words,  her  correct  performance  on  these 
untrained  words  during  Probe  III  was  93%.    This  increase  in 
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performance  without  training  might  have  been  a  result  of  her 
exposure  to  the  correct  response  for  each  word  from  Set  2  during 
review  trials;  each  word  from  Set  2  was  reviewed  a  total  of  10 
times  for  Tommy,  Chris,  and  Delbert  during  instruction  on  Set  3 
words.    The  target  words  in  Set  4  remained  at  z^.ro  until  SLP  was 
implemented    i  the  fourr.h  instructional  condition.    The  SLP 
strategy  in  the  small  group  arrangement  was  effective  in  teaching 
the  remaining  two  words  to  Carrie.    Her  performance  in  the  final 
two  sessions  of  the  final  probe  was  100%  across  the  12  target 
words . 

In  each  instructional  condition,  correct  responses  by  the 
students  transferred  from  the  most  intrusive  level  of  information 
to  prompts  that  provided  less  information  and  finally  to  the 
independent  or  task  direction  level  of  the  hierarchy.    The  number 
and  type  of  prompt  delivered  across  students  for  each  instructional 
condition  is  shown  in  Table  4. 


Insert  Table  4  about  here 


Efficiency 

Efficiency  data  summarized  in  TaLie  5,  show  the  number  of  SLP 
instructional  trials,  errors,  and  percentage  of  errors  through  the 
group  criterion  for  individual  students.    The  total  number  of 
instructional  trials  necessary  to  teach  eight  words  to  Tommy  was 
168  and  192  to  Chris.    Delbert  learned  six  words  in  a  total  of  96 
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instructional  trials  and  Carrie  was  taught  four  words  in  the  group 
instructional  arrangement  in  88  instructional  trials.    For  Tommy 
the  total  number  of  errors  while  learnirg  to  read  eight  words  was 
»-.vo  (percentage  of  errors  1.2%).    Chris  was  taught  eight  words 
while  making  nine  errors  (4.7%).    Delberl  learned  to  read  six 
target  words  with  one  error  (1.0%)  and  Carrie  learned  four  words 
with  16  errors  (18.2%).    Although  Carrie  iiiade  the  grertest  number 
of  errors  during  instruction  on  Set  3  (6)  and  Set  4  words  (10),  her 
errors  decreased  after  learning  to  use  the  pro^adure;  the  total 
number  of  errors  made  in  the  unsuccessful  instruction  on  Set  1 
words  using  the  SLP  piocedure  was  34. 


Insert  Table  5  about  here 


Incidental  learning 

In  the  pretests  that  occurred  prior  to  each  instructional 
condition,  correct  responding  on  each  of  the  classification  tests 
was  zero  across  all  students  and  target  words.    Data  shown  in  Table 
6  indicate  the  percentage  of  net  gain  for  each  student  following 
completion  of  the  final  instructional  condition.    Results  from  the 
posttest  show  that  the  students  were  able  to  classify  some,  but  not 
all,  of  the  target  words  according  to  both  the  approximate  cost  cf 
the  item  (inean'=70%,  range=50%~100%)  and  at  what  meal  the  food  was 
normally  consumed  (mean=81%,  range*=62%-100%) .    There  were  no 
differences  in  the  percentages  of  net  gain  between  posttests 
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immediately  followir^  training  and  the  final  posttest.  A 
Chi-square  test  with  an  obtained  score  of  .05  and  a  tabled  value  of 
5.99  (p  <  .05).  showed  no  significant  correlation  between  the 
number  of  exposures  to  the  incidental  information  in  the  prompt 
hierarchy  and  correct  classification  of  the  words. 


Insert  Table  6  about  here 


Generalization 

Prior  to  instruction,  the  percentage  of  correct  responding  on 
the  generalization  uests,  receptive  identif icaciun  of  the  target 
words  and  hiauching  the  written  stimulus  to  a  photograph  of  the 
referent,  was  251  or  less  across  students  and  target  words.    In  the 
posttests  following  instruction,  student  performance  was  100% 
across  all  words  for  both  the  receptive  ide*   ification  and  matching 
tests.    Each  student  maintained  100%  correct  '^-..^spondina  on  these 
tests  in  the  final  assessment.    In  addition,  the  data  were  analysed 
to  determine  if  the  incidental  information  learned  from  prompts  in 
the  SLP  hierarchy  (i.e.,    classification  of  the  worrts  by  cost  and 
meal  information)  was  also  learned  for  the  photographs.    Prior  to 
beginning  the  investigation,  each  student  could  expressively  and 
receptively  identify  the  photograph  representing  the  target  word. 
However,  the  percentage  of  correct  classification  of  the 
photographs  by  both  the  cost  and  meal  incidental  information  was  at 
zero  across  students  and  photographs.    In  the  final  posttest,  the 
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mean  percentage  of  net  gain  across  the  students  and  eight  target 
words  for  classification  of  the  photographs  by  cost  information  was 
68%  (range=50%-100%)  and  by  meal  information  76%  (range=54%-100%) . 

Before  beginning  instruction,  students  also  were  asked  to  read 
the  target  food  words  from  the  actual  restaurant  menu,  and 
expressively  label  the  approximate  cost  and  at  what  meal  this  food 
was  normally  consumed.    The  percentage  of  correct  responding  for 
each  of  these  tests  was  also  at  zero  before  instruction.  Following 
conq)letion  of  the  investigation,  the  mean  percentage  of  correct 
reading  of  the  words  was  90*6%  (range«75%-l00%) ,  identification  of 
Llie  cost  65.6%  (range=37 .5%-100%) ,  and  idenciiication  of  the  meal 
75%  (range=50%-100%) . 

Discussion 

The  purpose  of  this  investigation  was  to  evaluate  the 
effectiveness  of    the  SLP  procedure  in  a  small  group  instructional 
arrangement  and  to  assess  whether  students  could  acquire  incidental 
information  placed  in  the  SLP  prompt  hierarchy.    Based  on  the 
findings  of  this  study,  four  statements  can  be  made. 

First,  the  SLP  procedure  in  the  small  group  arrangement  was 
effective  in  teaching  two  students  with  moderate  mental  retardation 
to  read  eight  words,  one  student  to  read  six  words  and  Carrie  to 
read  four  words  found  on  a  local  restaurant  menu.    The  procedural 
modifications  made  for  Carrie  were  only  needed  in  the  initial 
instructional  condition.    The  criterion  level  performance 
established  with  the  SLP  procedure  during  group  instruction, 
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maintairved  in  subsequent  probe  conditions  and  extends  information 
abcat  the  effectiveness  of  SLP  from  one-to-one  teaching 
arrangements  (  Doyle  et  al.,  1988). 

Second,  teachers  may  increase  the  efficiency  of  response 
prompting  procedures  through  the  systematic  presentation  of 
incidental  information.    Incidental  learning  (Stevenson,  1972) 
occurs  when  a  student  observes  and  performs  behaviors  not  targeted 
for  instruction.    For  example,  Beclcer  and  Glidden  (1970)  taught  a 
motor  task,  modelled  by  peers,  to  a  group  of  males  with  mild  mental 
retardation.    While  simply  observing  the  peers  performance  of  the 
target  behaviors,  students  learned  the  target  task  (i.e. 
observational  learning) .    In  addition,  students  acquired  social 
sltills  emitted  by  the  peers  during  instruction  (i.e.,  incidental 
learning) .    Although  the  acquisition  of  these  social  skills  was  not 
specifically  programmed  in  their  investigation,  it  may  be  possible 
for  teachers  to  facilitate  incidental  learning  through  the  planned 
delivery  of  this  information  during  instruction.    Cast,  Doyle, 
Wolery,  Ault,  and  Ba)clarz  (1989)  used  a  constant  time  delay 
procedure  to  teach  a  group  of  students  with  mild  handicaps  to  read 
sight  words.    In  this  investigation,  the  correct  spelling  of  a  word 
was  modelled  by  the  teacher  in  the  antecedt.it  event  (as  part  of  the 
attending  cue)  or  in  the  consequent  event  (paired  with  the 
descriptive  statements  tollowing  correct  and  incorrect  responding) . 
The  results  showed  that  while  learning  to  read  the  target  words, 
students  also  learned  to  spell  some  of  the  target  words.  In 
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another  small  group  investigation  using  the  constant  time  delay 
procedure,  Wolery,  Cybriwsky,  Cast,  and  Boyle-Gast  (in  press) 
taught  four  secondary-aged  students  with  mild  handicaps  to  identify 
local  and  national  political  offices,  agencies,  and 
over-the-counter  medications.    Incidental  information  about  each 
target  behavior  was  presented  in  the  attending  cue  during 
instruction.    The  results  indicated  that  presentation  of  this 
information  not  only  facilitated  the  acquisition  of  the  target 
behaviors,  but  also  showed  that  students  could  learn  some  of  the 
incidental  information.    Doyle  et.  al.  (1990)  taught  these  same 
target  behaviors  to  four  secondary-aged  students  with  moderate 
mental  retardation.    In  this  investigation,  the  incidental 
information  was  presented  in  the  descriptive  praise  statements 
following  correct  responses.    The  results  from  tnis  study  indicated 
that  related  but  non-targeted  information  can  also  be  acquired  when 
presented  in  the  consequent  events  following  student  responding. 
When  using  the  system  of  least  prompts  procedure  teachers  might 
also  facilitate  incidental  learning  by  embedding  incidental 
information  in  the  prompt  hierarchy  of  the  strategy.    In  this 
investigation,  the  consistent  delivery  of  this  information,  paired 
with  the  target  stimulus,  resulted  in  (a)  the  systematic  transfer 
of  stimulus  control  from  the  prompts  to  the  target  stimulus  and  (b) 
students  learning  that  the  incidental  cost  an'l  meal  information  was 
equivalent  with  the  target  word;  that  is,  the  students  learned  to 
classify  the  topographically  dissimilar  target  words  as  members  of 
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the  sane  stimulus  class  when  the  mediator  (i.e.,  the  cost  or  meal 
information)  was  presented  in  the  prompt  hierarchy.  Future 
research  should  detennine  whether  other  types  of  related 
information  such  as  rules  or  factual  information  can  be  learned  in 
this  way. 

Third,  the  data  seemed  to  indicate  that  when  students  learned 
to  classify  the  target  words  according  to  the  incidental 
information,  they  also  learned  to  classify  the  photographs 
represented  by  the  target  words.    The  acquisition  of  the 
classification  of  the  target  words  and  photographs  was  anticipated 
based  on  the  transfer  mediational  l^cctature  (Cast,  Van  Biervliet, 
&  Spradlin,  1979;  Sidman  &  Cresson,  1973;  Sidman,  Cresson,  & 
Wilson-Morris,  1974) .    The  ability  of  the  teacher  to  present 
incidenttti  information  concurrent  with  direct  teaching  of  the 
target  task  saved  valuable  instruction  time,  thus  increasing 
classroom  efficiency.    Students  also  learned  to  expressively  name 
and  classify  a  few  but  not  all  of  the  target  words  found  on  the 
restaurant  menu.    Although  the  mean  percentage  of  correct 
responding  for  the  classification  of  the  words  on  the  menu  (70.31, 
range-43.7%-100%)  was  lower  than  for  the  word  cards  used  during 
instruction  (75.5%,  range»58%-100%) ,  this  could  have  been  due  to 
the  type  of  test  used  in  measuring  the  students'  classification 
responses  in  the  generalization  pre-  and  posttests.    In  the 
generalization  tests,  students  were  asked  to  expressively  identify 
the  cost  and  time  of  consumption  (e.g.,  "When  do  we  usually  eat 
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bacon?")  as  opposed  to  the  receptive  tests  in  the  probe  conditions 
(e.g.,  "Show  me  the  foods  we  eat  for  breakfast."). 

Fourth,  in  addition  to  finding  no  correlation  between  the 
total  number  of  exposures  to  the  incidental  information  and 
performance  on  the  classification  assessment,  there  are  data  to 
suggest  that  there  was  no  relationship  between  the  type  of  exposure 
and  posttest  classification  performance.    That  is,  students  did  not 
have  to  receive  the  incidental  information  on  their  own  trials, 
rather  they  could  rely  on  observation  of  other  students' 
instructional  trials  which  included  delivery  of  the  pronpt 
information.    For  example,  in  the  first  in.«»tructional  condition, 
Delbert  was  exposed  to  the  cost  prompt  .or  the  first  word  set  a 
total  of  49  times.    However,  he  received  no  cost  prompts  during  his 
own  trials;  that  is,  he  responded  with  a  correct  unprompted 
response  on  his  first  instructional  trial  for  each  word  from  Word 
Set  1.    This  was  followed  by  a  100%  net  gain  in  performance  in 
classification  of  the  first  two  words  by  the  cost  information. 
Because  each  student  was  learning  the  same  target  words  and 
Delbert 's  first  instructional  trial  for  each  of  these  words 
followed  another  student's  trial,  he  used  this  opportunity  to 
observe  the  other  student,  including  delivery  of  the  incidental 
information,  and  made  the  correct  target  response  when  it  was  his 
turn  to  respond.    Subsequent  research  should  evaluate  this  finding 
by  teaching  each  student  in  the  group  different  behaviors. 
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In  summary,  by  definition  of  the  SLP  procedure,  all  prompts 
selected  for  use  in  the  least-to-most  hierarchy  should  provide  the 
student  with  some  clue  as  to  the  expected  target  response. 
Although  the  incidental  information  presented  as  prompts  (i.e.,  the 
approximate  cost  and  meal  information)  did  not  initially  control 
the  correct  target  response  nor  were  students  able  to  classify  the 
target  words  according  to  this  information,  each  prompt  eventually 
acquired  stimulus  control  over  the  target  response  and  students 
learned  to  use  this  information  to  classify  some  of  the  target 
words.    Therefore,  it  may  be  reasonable  for  teachers  to  design  SLP 
instruction  so  that  the  beginning  or  intermediate  prompt  levels  in 
the  hierarchy  consist  of  unknown  information  or  information  not  at 
criterion  levels. 
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Nanve  C.A. 
Gender 


Chris 
M 


Test 


Tommy       9yr  9mo  Stanford 
M  Binet 


Score 
Diagnosis 


Full  Scale 
IQ  42; 
MA  3-8; 
Down 

Syndrome; 


8yr  6mo      WechLlci.        Full  Scale 
Intelligence  IQ  40; 
Scale  for 
Children-R; 

Vineland;  Composite 
Score  1-7; 


Functioning 
Level 


Locates  #1-7  on  calculator; 
expressively  ident.  penny, 
nickel,  quarter;  counts  3 
items;  reads  color  and  early 
survival  words;  can  complete 
parts  of  total  task  chain  of 
cleaning  up  after  meals. 

Identifies  (10)  upper,  (5) 
lower  case  letters;  reads 
(5)  survival  words;  identify 
#  of  items  in  sets  to  7; 
expressively  identifies 
actions  in  pictures. 


Delbert    Syr  4mo 
M 


Wechsler 
Preschool  4 
Primary 
Scale  of 
Intelligence 


Full  Scale 
IQ  46; 


Counts  12  items;  sequences  # 
1-6;  identifies  (6)  upper  and 
lower  case  letters;  reads  (1) 
color  and  (2)  survival  words; 
prints  first  name. 


Carrie 
F 


7yr  Imo 


Hiskey 
Nebraska 
Test  of 
Learning 
Aptitude 


Deviation 
IQ  60; 
Mk  3-6; 
Down 

Syndrome; 


Matches  sequences  of  objects 
or  symbols;  identifies  #1-11; 
identifies  7  color  words  and 
early  survival  signs,  concept 
of  one  and  all;  traces  name. 
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Table  2 

Target  Stimuli,  Incidental  Information,  and  the  Order  of  Instruction 
Across  Students. 


Incidental  Information 

Word 

Tai-get 

Prompt 

Prompt 

Set 

Stimuli 

1 

2 

1 

Bacon 

"It  costs  less 

"We  eat  it 

for 

than  a  dollar." 

breakfast. 

II 

Chicken 

"It  costs  more 

"We  eat  it 

for 

than  a  dollar." 

dinner. " 

2 

Eggs 

"It  costs  less 

"We  eat  it 

for 

than  a  dollar. " 

breakfast. 

II 

Soup 

"It  costs  more 

"We  eat  it 

for 

than  a  collar." 

dinner." 

3 

Toast 

"It  costs  less 

"We  eat  it 

for 

than  a  dollar. " 

breakfast. 

Hamburger 

"It  costs  more 

"We  eat  it 

for 

than  a  dollar." 

dinner." 

4 

Pancakes 

"It  costs  less 

"We  eat  it 

for 

than  a  dollar. " 

breakfast. ' 

II 

Spaghetti 

"It  costs  more 

"We  eat  it 

for 

than  a  dollar. " 

dinner. " 

o 
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Table  3 

Description  of  Assessment  Measures  and  Order  in  Which  They  Occurred. 


Measure:  TYPE 

Description                  Word   Pre-  Probe  Probe  Probe  Probe  Probe  Post- 

Selection  Criteria        Set     Test  12        3        4        5  Test 

Expressive:  TARGET 

Oral  identification         Ix  xxxxxx 

of  written  word  on  card    2x  xxxxxx 

and  menu;  ("What  word?")  3x  xxxxxx 

0%  across  students  4      x  xxxxxx 

PAceptlye:  GKNERALZZATZON 

Point  identification        1       x  x        x  x 

of  written  word;              2       x  x        x  x 

("Give  me  .")            3      x  x        x  x 

25%  or  <  across  students     4       x  x        :.  x 


Coaprehenslon:  GEMERI^XZZATION 

Match  written  word  to       1  x  x        x  x 

picture/referent  of         2  x  x        x  x 

the  word;  ("Find  same.")  3  x  x        x  x 

25%  or  <  across  students     4  x  x        j.  x 


Receptive:  6ENERALZZATZ0N 

Point  identification        1  x  x        x  x 

din/breaic  (pictures);       2  x  x        x  x 

("Give  me  din/breaic. ")      3  x  x        x  x 

record  the  %  correct  4  x  x  x  x 

Receptive:  GENERJU.ZZATION 

Point  identification        1  x  x        x  x 

of  cost  (pictures) ;          2  x  x        x  x* 

("Give  me    >  or  <  $?")      3  x  x        x  x 

record  the  %  correct  4  x  x  x  x 

Receptive:  CLASS ZFZCATZOM 

Point  identification        1  x  x        x  x 

of  din/break  (words) ;       2  x  x        x  x 

("Give  me  din/breaic. ")      3  x  x        x  x 

record  the  %  correct  4  x  x        x  x 


Receptive:  CLASSIFZCATZON 

Point  identification        1  x  x        x  x 

of  cost  (words);              2  x  x        x  x 

("Give  me    >  or  <  $?")      3  x  x        x  x 

record  the  %  correct  4  x  x        x  x 
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Table  4 

The  Number  and  Type  of  Prompts  Delivered  Across  Students  for  Each 
Instructional  Condition. 


worG 

Target 

inciuentai 

inioriuauion 

Set 

Word 

Prompt  1 

Prompt  2 

Prompt  3 

''rompt 

Cost 

Meal 

Picture 

Model 

bacon 

on 

1  A 

n 
u 

chicken 

29 

24 

19 

Totax 

49 

40 

33 

2 

eggs 

8 

2 

2 

soup 

4 

2 

2 

Total 

12 

4 

4 

3 

toast 

12 

11 

7 

hamburgers 

3 

2 

2 

Total 

15 

13 

9 

4 

pancakes 

16 

16 

8 

spaghetti 

14 

14 

11 

Total 

30 

30 

19 

2 

345 

ERIC 


Small  Group  InstrucLior 

37 


Table  5 

The  Number  of  Individual  Trials  and  Errors »  and  the  Percent  of 
Errors  Through  Criterion,  For  All  Students  and  Each  Instructional 
Condition. 


Word 

Student 

Efficiency  Variable 

Set 

Number 

of         Number  of 

Percent  of 

Trials 

Errors 

Errors 

Set  1 

Tommy 

48 

0 

01 

Set  2 

Tommy 

28 

1 

3.5% 

Set  3 

Tommy 

32 

u 

0% 

Tommy 

60 

1 

1.7% 

Set  1 

Chris 

52 

2 

3.8% 

Set  2 

Chris 

36 

2 

5.6% 

Chris 

44 

0 

0% 

Set  4 

Chris 

60 

5 

8.3% 

Set  1 

^  Delbert 

40 

0 

0% 

Set  2 

Delbert 

28 

0 

0% 

Set  3 

Delbert 

28 

1 

3.6% 

Set  3 

^  Carrie 

44 

6 

13.6% 

Set  4 

Carrie 

44 

10 

22.7% 

Total  Across  Instructional  Conditions  and  Students 

Set  1 

3  students 

140 

2 

1.4% 

Set  2 

3  students 

92 

3 

3.2% 

Set  3 

4  students 

148 

7 

4.7% 

Set  4 

3  students 

164 

22 

13.4% 

Total 

5^14 

34 

6.2% 

^  Delbert  was  placed  into  a  new  classroom  following  Probe  IV. 

Carrie  did  not  reach  criterion  level  responding  in  the  small 
group  instructional  format  with  SLP  on  Set  1  words  and  she  did  not 
receive  instruction  on  Set  2  words. 
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Table  6 

The  Percentage  of  Net  Gain  in  Correct  Classification  of  Target 
Words  by  Incidental  Information  Presented  in  the  Prompt  Hierarchy 
for  Each  Student. 


Student 


Word 
Set 


Incidental  Information 
Prompt  1/Cost  Prompt  2/Meal 


Tommy 


Chris 


1 
2 
3 
4 


1 
2 
3 
4 


75% 
50% 
50% 
0% 


100% 
100% 
100% 
0% 


100% 
100% 
100% 
0% 


100% 
100% 
100% 
12.5% 


Delbert 


1 
2 
3 


100% 
100% 
100% 


100% 
100% 
100% 


Carrie 


1 
2 
3 
4 


100% 
0% 
37.5% 
25% 


100% 
12.5% 
87.5% 

0% 
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Figure  Captions 

Figure  1.    Instructional  effectiveness  for  Tommy:    Percentage  of 
correct  responding  during  the  probe  conditions  and  daily  probe 
trials  are  represented  by  the  closed  circles.    The  percentage  o*". 
unprompted  correct  responding  during  system  of  least  pronpts 
instructional  conditions  are  represented  by  the  open  triangles. 
Figure  2.    Instructional  effectiveness  for  Chris:    Percentage  of 
correct  responding  during  the  probe  conditions  and  daily  probe 
trials,  are  represented  by  the  closed  circles.    The  percentage  of 
unpron^ted  correct  responding  during  system  of  least  pronpts 
instructional  conditions  are  represented  by  the  open  triangles. 
Flgura  3.    Instructional  effectiveness  for  Delbert:    Percentage  of 
correct  responding  during  the  probe  conditions  and  daily  probe 
trials  are  represented  by  the  closed  circles.    The  percentage  of 
unprompted  correct  responding  during  system  of  least  prompts 
instructional  conditions  are  represented  by  the  open  triangles. 
Figure  4.    Instructional  effectiveness  for  Carrie:    Percentage  of 
correct  responding  during  the  probe  conditions  and  daily  probe 
trials  are  represented  by  the  closed  circles.    The  percent ..,3  of 
unprompted  correct  responding  during  system  of  least  prompts 
instructional  conditions  are  represented  by  the  open  triangles. 
The  percentage  of  unprompted  correct  responding  during  the 
one-to-one  supplemental  system  of  least  prompts  sessions  from  the 
first  instructional  condition  are  represented  by  closed  triangles. 
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The  percentage  of  unprompted  and  prompted  correct  responding  in  the 
constant  time  delay  sessions  are  represented  by  open  triangles  and 
circles,  respectively. 
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Abstract 


This  investigaticn  e;.am;nec  the  streets  ot  presenting  incidental 
in'f  w*'fr,='t ;on  in  the  cons&i^uent  crents  -fol  lowing  student  responses  to 
target  stimuli,    ^cur  primar>-aged  students  from  a  classroom  for  students 
With  multiple  handicaps  were  taught  to  name  photograDhs  o-f  buildings  ana 
places  or  interest  in  the  local  community  using  a  constant  time  delay 
p»-Gcedure.    In  addition,  the  students'  acquisition  o-f  incidental 
irrorm^tion  related  to  each  of  the  photographs  was  assessed.  The 
mcidente'.  sti.T.u'i  included  the  street  address  and/or  an  activity 
conducted  at  the  builJing  or  place.    During  instructional  conditions,  the 
teacher-  present=c  the  ;ncicentat  stimul  i  as  part  oi  the  conseouer-t  ev'ert 
+  cMc'w;n2  a  student's  response.    A  multiple  probe  design  was  use:  to 
a=ses=  6.  per ifT.entai  control  ot  acQwUSition  oi  botr.  target  and  incidertal 
stimu::.    The  results  indicated  tnat ;  (a)  three  students  learned  to  na.r.e 
12  p^*wtDgraph=  and  one  stL-aert  learned  tc  name  three  photographs;  (b) 
cresentv=t:on  oi  mcidenta*  stiir.L.i  :  in  the  consecuent  events  resulted  in 
three  students  acQwiiring  some  ot  tne  non-ta'^geted  incidental  informatics; 
and  '-c)  tre  t.::e  and  amount  of  incidental  stirr.uli  learned  v-*a5  consistent 
ocros:  participant^!  and  instruct loncl  conditions.    These  findings  are 
di  =  cu=sti  ir  terns  of  designing  efficient  instruction  for  stuC'rnts  with 
Cis^t.r  ilies  . 
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AcqjiEition  ot  Incidentol   Ir -format: en  Presented  in  Consequent  E.entE 

"he  need  tor  tne  design  anc  :mp1  ementat lor  o-f  et-f^e:tive  and 
e^tizie^.t  instrurtion  in  classrooms  -for  students  with  handicaps  is  wgT. 
dccLT.ented  in  the  literature  (Wolerv,  Bailey,  ?.  Sugai,  19E3  .  A^thow^h 
r.ot  required  by  law  to  produce  ^^esults  once  the  requirements  oi  the  1  a*^ 
are  met  (Turntull,  1990),  we  as  educators  shou.ld  still  be  accountable 
t-^e  e^'TECts  o-  Cw,^  instruct lor.a'  et-fo^-ts  iAo'sr/      Bast,  1990),  To 
awccmpl  ish  tniE,  a  teacher  ooeraticnal  ires  the  "test"'  practices  rzr 
as  se  =  =  T:er.t ,  fi  ar-t^^zemer  t  :"f  :*-.'de^t  ceha>:c^*,  mC'?":i  tor  irg  ot  s:.uD6'-.t 
:-Gr*cM,r.nce,  m.rr.ager.ent  o^  instr.-cti-rjn  tzre,  and  select ic"  of  tne  mcst 
a:;:-CDr  late  t.e*-.^yiors  zz  De  tr^^ner.     In  arditio"  ,  he  or  she  must  seleit 
tr.e  ■•test"  ^rccedure  to  teach  -ew  teha-icrs.    The  literature  snowS  tnat 
(Tr^i,  d--ft'erent  strategies  are  e^tective;  th=.t  :s,  learning  hcS  occurred 
wr-.e-*  these  Droced.-^^ts  we^^e  used  tc  teach  a  .ariet/  teha\:or=  to  a  wide 
^'o'^e  c^'  it-i^e^itr  wifi  h£-^3icfppin9  :c-^iC  1 1 1  r^-^  .    H'-r-.ougt.  an/  o^e  o^*  rv 
r..rr.te*"  ot  p^oceJure=  inc'  .  jmg  sti^c'us  shac;ng  (  thc- 
s,=te(T.  o-^   I  ear*,  proicts  ilz>/:e^  Wcier.,  Aw.lt,  ?  Cast,  I9ci:', 
T:st-tu-- east  prompting  •  ),  error  cor^^ectior   ^  ),  arc 

ti--e  de1a;    (Hanrer  ^.  Zare,  1^*3g)   -igrt  result  in  the  student  acquiring 
Pt^i-.ticr^  targeted  -for  i^^str-.-ct  :cn ,  further  e^riluation  is  needed  be-z»^e 
rcr'ect;-:.  the  "  .eet" 

C'^.e  ivry  in  wricn  tn.r  can  oe  dene  le  to  e  amine  the  ^t-ficier:*  a 
»-tiCL' :  a*'-  n-oce::j>^e  (W- 1  er  .  '  Gas".  ,  l^-C*.    "^/piwc"  mer-sj-es 
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ef-fic:er,  mcluc-?  the  rezic\*.f  o+  acq,asit:cn  (e.g 


sessions  to  colter :o 


er»-or !  essness  C"^  1  earring  .e.g 


the 


number  or  De?"C5ntage  ot  errors  to  criterion),  or  the  savings  in  teacner 
time  ve.g.,  nuT.ber       minutes  o-F  dire:t  instrwiction)  •    An  analysis  ct  the 
e-f-f  icie'zy  o-f  a  procedure  bo.sed  on  these  measures  can  only  be 
accor:.;.!  ishec  through  the  comparison  o-  one  procedure  to  anothe-*,  Auii, 
wolery,  Dovle,  ana  Gast  (193?)  summarized  investigations  tnat  compared 
one  e^^ecti/e  procedure  to  another  and  each  stud/  reaorted  at  least  one 
o-f  these  typical  measures  of  efficiency.    i*Jhen  using  typical  measures  tc 
evaluate  procedures,  one  stategy  is  said  to  De  "more  efficient"  than 
another  if  it  results  in  the  same  amount  of  learning  but  wiith  less  effort 
t)  the  student  (l^joler/  I.  uast,  1991)).    Although  valuat'e  factors  tc 
ccnsider  wr.en  selecting  ari  instructional  strategy,  other  measures  of 
efficiency  cc-r  De  e\amine-.    One  Sw-h  mee.sj.re,  termed  broad  learning 
Woler/  and  Gast  (199v;,  is  the  acquisition  of  beha.iors  not  targeted  fcr 
direct  instruction  . 

Broad  learning  can  be  broken  down  into  two  tyces  of  learning; 
ODser vational  and  incidental.    Observational  learning  is  the  acquisition 
o-  bena^iors  fcr  i^hicn  otner  students  are  receiving  direct  instruction, 
a^hC'USh  the  observer  has  received  no  cirect  instruction  or  programfre- 
consecuances  for  responding  (Eardura,  1971).    Incicental  lea^-ninc  refers 
tc  tne  acquisition  o-  non-target  behaviors  present  curing  instruction  f:- 
vn"ic-  there  is  ro  direct  instruction  and  no  programrr.ed  consequences  tor 
resDonding   (Ste/enson.  1972;.    Although  observational   learning  t^piccily 
occv.rs  m  smaK  group  instruct lor      arrangements  when  students  are 
leo'—ing  dif^^e^^ent  te^ha^iors,  incidental   learning  can  occ^r  in  small 
group  or  one-no-one  arra-ge.-ients .    In  terms  o^  e.a.uatmg  a  procedure 
Lasec  on  broc^c  lee^nin;,  student  responses  to  incidental  and  o  r> 

ERXC  ccser  .atlonal  s:imuli  are  as5e=sed  prior  to  and  foP.  owing  ir  struct icn  on 


tfe  target  behev;c-£.    With  each  t/pe       broad  lea'^ning,  the  acquisition 
ot  the  ncr.-target  behaviors  wci^ld  i^esjlt  in  more  efficient  instruction; 
thet  IS,  the  student  learns  additional  in-f o>"^,atior  with  little  ef-fort  b; 
tne  tearner  .    Cbservationa'   learning  has  been  measured  in  a  variety  cf 
investigations  <  ).    However,  there  is  a  pcucit/  o^  researcn  in 

even  simple  de:Tion5tra.tions  o-F  the  acquisition  o-F  incidental  behaviors 
during  instruction  with  e-f-Fective  procedures  (Doyle,  Bast,  Wolery,  Aul  t , 
?  Wil e> ,  1990) . 

A  iev*  investigations  have  demonstrated  that  incidental  learning  can 
be  -facilitated  through  ths  systerriatic  presentation  o-f  stimuli  not 
targetsc  -for  instruction  somewhere  in  the  trial  secuences  o-f  constant 
time  d6la>,  pros'essive  time  del  a/,  and  the  system  o-f  least  prompts.  F--- 
e  xample,  Al  ig-C>DriwSh:  y ,  i«Jol  ery  ,  Sy  East  (1990)  and  Wolery,  Aul  t ,  Gast , 
jo/le,  t.  fi'ls  (1990.'  taught  sight  wcrcs  to  stuoents  using  constant  time 
dels,  while  presenting  tj-.e  correct  spelling  o-f  the  targeted  stimuli  as 
part  of  tne  atterding  cue.    Other  investigations  taught  students  the 
taf-get  teha.iors  with  the  constant  time  delay  procedure  while  presenti-g 
the  inciPental  stimuli  ir.  the  consequent  e.ents  (Gast,  Woler,,  h1crri=, 
Dovle,  ?.  r-e>er,  1990;  Wise,  1989).    Results  showed  that  the  in  each 
invest. nation ,  atucer.ts  we»-e  aL.le  to  learn  some  o-f  th£  incidertal 
stimuli.     In  addition,  students  have  acquired  incidental  stimuli  when 
presentee  m  the  pro=re=sive  time  delay  tria',  sequence  (otinson,  Gast, 
Wcle--,,  t.  Collins,  19c"?).    When  tlie  System  o-f  least  prompts  procedure  has 
L.ee;-.  used  to  train  target  behaviors,  stacents  ha.e  acquired  inciaerta* 
stimuli  presented  in  tre  prompt  hierarchv   \uo,le,  Gast,  Wolery,  Au't,  t. 
M6,er,  :9Etj  and  in  the  consequent  stents  -following  student  responses 
EI^C  vGszt,  r-o,le,  Woler,,  Ault,  ?-  Farmer,  in  press). 
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AithOwgh  thG£G  in/estigctionr  r.ci>e  d&fnoriDtrdted  that  students  car. 
acquire  =cme  inciaental   in-f  ormat  icn ,  acditicnal  research  is  neecicd  to 
dete'Tine  i-'  5t.-dent=,  rar.  cCQiare  ftiwiitiple  namt^rs  or  t;;:es  stifTiuli 
vg:t"i  a  .ariet;  ot  procedures.    Keel  and  Gast  (in  pressy  and  She;  ton, 
■jc-zt ,  Wo^e*^,,  c.nc  winterling  presented  two  t.pes  o-f  in-formaticn  wher 
using  cc-.stant  time  eel  ay  to  teach  sight  words  to  students  with  mild 
dela/s.     In  each  investigation,  correct  spelling  o-f  the  word  ^^as 
presented  in  tre  attending  cue  and  the  definition  o-f  the  target  word  wa= 
deliverec  in  the  consequent  e/ents  -following  correct  student  responsGS. 
BasL:lt=  show-^d  that  in  toth  stucies  students  learned  -fewer  spellings  than 
ce' it  ions . 

In  crder  tr  ajc  to  G.;ist:ng  research  that  de.T.onstrates  teac!".er 
se-crction  ot  'test"  instructional  proceCwires  should  be  based  on  not  onl> 
tht  etrecti  >e-e5s  and  etficiency  as  assessed  by  typical  measures,  bwit 
a  so  1"  te^-fT'S  oi  b^'oad  learning,  the  purpose  of  this  investigation  w^s 
two-fclc.    First,  could  students  learn  two  incidental  stiinuli  when  tncse 
stimuli  were  c-resente:  in  the  conseauent  events  foil  owing  all  student 
rQEQootes  and  second,  could  students  acquire  two  different  types  of 
inciC;znt^^'  stimuli  wher  p»-escnted  m  the  consecuont  eventE.  of  the 
ccnitart  i.yjes  del  a,-  tria'  secuence'!' 
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Methods 

Participants  and  Setting 

Four  males  •^ith  mil  a  mental  retardation,  ranging  in  age  from  S  years 
10  months  to  9  years  B  months,  from  a  public  schoo'f  class^^oom  -for 
students  witn  multiple  handicaps,  part icipc^ted  in  the  stud/.  Parental 
permission  vg=vS  obtained  prior  to  the  investigation.    All  participants 
exhibited  the  foil  oiling  entry  sHlls:   (a)   intact  auditory  and  visual 
systems  (students  consistently  responded  to  auditor/  and  visual  stimwli 
with  corrective  appliances  when  nec£5sar>)5  (b)  accropriate  attenc'^ng 
behaviors  in  a  grouD   (students  Sct  and  made  eye  contact  wi^'.h  the  ':eacher 
and  mate-'ials  -^or  ZO  min^'tes  within  the  small  group  arrangement  ;  ^c) 
pre.iOwS  histor^  witn  the  constant  time  delay  procedure  (stuoerts  waited 
up  tc  4  sec  for  a  prom^^t  and  ora-l>  imitated  an  e;;pressive  teacher 
mode';;  and  (d^  ability  to  state  incidental  information  related  tc  at 
least  two  known  non-target  photogra;3h5  of  local  places  cr  ouil  dings.  In 
addition,  to  continue  in  thr-  stud>  following  instruction  on  the  first  set 
cf  photographs,  students  were  required  tc  demonstrate  that  the/  had 
•e£'"ne-  a  miniTi-^n  of  o^e  Piece  of  incidental   information  about  each 
t3rget  stimulus.    A  more  detailed  description  of  the  four  students  is 
presented  i"  Tatl e  i . 


Insert  Tab'e  1  abo.-t  here 


Instr^.ct lonc'  fi-'ote  ssssiD'^s  were  conducteu  b^  the  cl^ssrc-jm 

terche*"  m  tne  stwOsntE'    vc.4  m  .8.9  m)  classroom.    A;  1  stjdents  were 
seatec  together  at  a   .1.0  m  .    1.0  rr    rectangular  table  locc-ted  m  ^'"'^^^t^ 
back  cf  tha  c-assroom.    The  tearhe^^  and  students  v^ere  arranged  so  that 


&y   v<o»-d  c&^-'ds  were  visible  and  s' 1  student  responses  were  audible  tc- 

esz".  meiTiCer  in  tne  grc-.p.    stucents  not  involved  in  the  stud/ 

Pf.rt iciLitec  in  regu'ar  claHsrooJi  at:tivities  witr,  the  instruct. lonal 

assistant . 

hatfc" la' £ 

Twelve  photographs  of  local  places  of  interest  were  selected  as 
ta'-set  stiniwli.    Each  3?  mm  te^-get  photograph  was  taped  to  a  10  cm  x  15 
cm  white  inde;-;  card.    The  back  of  each  photograph  contained  written 
instructions  for  the  teacher;  th^^t  is,  the  t/pe  of  incidental  informatior 
tc  ie  delivered  and  the  order  for  p-esenting  the  incidental  stimcli. 
f^-ei-forcerc  ir.ciucsd  c  va^-iet/  of  smell  candies  (Snickers,  M  I.  f,  s, 
5i:tt'es,  etc.)     Target  phctographi,  tne  order  of  instruction,  and  the 
ir.ciuental   stimuli  i  are  p-esented  ir,  Table  1. 


Inse-t  Tibbie  I  about  here 


£ -.perimertal  Iiesian 

A  multiple  p-3fce  de=ign  (Tawne,  ?..  Ga=t ,  1^5^^  across  four  =et£  of 
tM-ci  p^-tc■5r5ph5  ar:c  replicrte-j  i-^'-osH  students  w^s  ..r^ed  to  ev=.l.£.te  the 
e-'5Cti.ere==  ^f  ccn  =  t£i.nt  time  del  ay  and  trese.-.tatior  of  inc;de.-t^' 
=  t:fT,.li  m  th»r  corseq.ient  e»er.ts  foil  owing  stv.'jer:t  responding. 
Ir-:tia^   ..  ,  i-ji.idual  prete  =  tE  occurred  to  asaess  students'  abilit*  to 
name  t^e  11  targeted  pr.ctcsrc-phs  and  to  meaiure  familiarit,-  with  t'-e 
mci-e^t?;   ir,f or,T,8tio,'-.  presented  w:tr.  eacn  ct  tne  p-ictcgr^c,'- = .  F,--:cw:r,; 
t^e  p-eteEti  ,  e-  periment;'  conoitions  k>£'-e  imo'ementec:  ir.  thiE  orce-- :  ^f.- 
prcoe         ti.'get  phctograpns  in  ind;,idL,a'  sessions  anc  ?S3e  =  =  bncwle-  =  5 
ERJC  ^■"'^  ancicentc.l  stimuli  to  be  presented  with  tr.e  first  'Set  c-^fjf^ 


(Fnotc  Set  1);  (b)  teach  Photo  Set  1  with  constant  tirris  delo./ 
ir  a  SfTic'l  grou:.  i-'Struct ol  ©rra^ gement  until  all  students  re«ih 
cnteriw-r.  le.el  resnz-^ding  anc  conduct  aaily  ind;vidua«  probe  trials  on 
thess:  stimuli;  and  (c;  prote  all  target  Cjhctograpf- s  ana  assesE 
acquiiiticn  ot  the  ircidental  stimuli  presented  with  Photo  Set  1  and  the 
stimuj;  to  be  presented  wif^.  Photo  Set  2.    This  sequence  o^  conditions 
was  repeated  until  all  ^cjr  sets  or  photograons  had  been  taught. 
Arsessrent  Conditions 

PretestE  ar.r  posttests,    A  research  associate  used  a  number  ot 
n.ea=j^"es  to  select  the  tergei  photogrcohs  and  assess  students' 
aiw.ii5iticn  ct  incidenta'  stimu="  i  prior  to  PrcDe  i,  following  each 
instruct ic- al  condition,  and  -fc'icwing  the  Final  ProDe.    Desir:ption=  o-f 
f-.e  tests,  the  times       assessment,  and  criteria  icr  selecting  target 
photogj^a^'hi  are  show,  in  "^abie  3.    All  student  responses  diring  test 
sessic-.s  vsere  tolloweo  b>  the  instructor  waiting  a  3-5-sec  intertrial 
inte^.al  ^md  ::.re5eni: i -ig  the  next  tria'.    Prior  to  beginning  a  test 
Srssion,  studentz  selected  a  prize  that  was  delivered  non-CDnt ingent  o-f 
P6^-1^crlTia^:e  to'lowir.g  completio'*;  o-f  the  session. 


Insert  Tab-e  3  about  ^erp- 


Probe  condit lor.^  ,    Prio»-  to  instruction  o^'  each  set  o-f  photog^^aph- , 
students  were  assessed  in  three  mdi^idwial  prcce  sessions  on  their 
c:i1it;  t:  nr.rre  tr-.e  12  photographs.    Erch  student  rec^^ivec  a  totr'  24 
trials  per  session  (t^.c  tria-s  or  eac^  ct  tne  12  target  onotographs)  • 
r^"  •  orot>e  trie's  consisted  o-i  the  teacher  D'acmg  a  photc^rao^i  or.  the 


ERJC  taole  m  rront  c-  a  st..dent,  presenting  the  attending  cue  • '*S 
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he»-e/),  ersw^ring  the  c.ttendirig  re5por.se,  deliverins  the  tasK  direction 
'."What  IS  tniB""),  and  prow::ing  a  4-5ec  response  inte'-val  .    All  stident 
r&spQ'-ses  dL.rirg  Drobe  conditions  were  to!  lower  b/  the  teacr-er  waiti^^g 
the  3-5-=ec  ;ntertrial   ir.ze^.a)  and  presenting  the  ne,,t  trial.  Following 
ir.ci .  iriLial  probe  sessions,  each  stucent  received  the  prize  selected  prior 
to  beginning  the  session,  non-contingent  of  performance! 

Pail /  D^obe  trial s ,    Dail>  probe  trials  were  conducted  to  assess 
whether  a  st.^deit's  correct  naming  oi  a  target  photograph  in  the  group 
instructional  arrangemer t  was  a  -function  o-F  having  lea^^ned  the  photograph 

a  result  c^^  i-mtating  other  students'  models  oi  the  correct  resconse. 
T-     dc;:>  probe  trials  we-re  identical  to  trxa-s  conducted  in  the  probe 
ccr ;^iticn  =  .    The  teacher  aporcaihed  an  indi\idual  student  and  ccnductec 
one  tricl  on  each  ct  the  three  target  photographs  currently  receivin; 
instruction.    When  the  three  individual  probe  trials  were  completed,  the 
teacner  told  the  student  to  go  to  the  table  ior  instruction.  This 
continued  until  all  students  were  seated  at  fns  tat'e. 
Instrurt :  c-r^  >      ocedL>^"e  = 

General   procedures  a^d  g^OLC  a^'rarge.Tie'' ts .    The  12  target 
phctD5^aph=  v.ert  divided  ;ntc  -^our  sets;  eacr.  set  consisting  ot  firee 
protcgrazn^.     Each  set  was  taignt  m  a  small  g-oup  mstrtct lonal 
arra-jgets^t  using  ^  0--+-sec  constant  time  de1a>  procedure.    All  students 
wt-e  taught  t^e  r?Tie  set  o-f  target  photographs.    As  shown  m  Table  2,  one 
cr  two  miidertal   stia:./.  i  were  assicned  to  each  c-hotograph:  (a)  a  street 
.-na-esr.  -      eacr.  ta-get  ohotograp-  i^  F!-oto  z3t  1;   (b-  the  street  accresB 
c-iCj  A'  £ctiv':t,  ^or  -T.oto  Set  I;  ■..c;  two  activities  werr  presented  ♦co- 
^5c-  t?-get  --otcg-aoh  ir  Photo  Set  5;  and  (d)  Phcto  Bet  4  repl icatec  tne 
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second  instr uct loncil  condition  with  delivery  o-f  the  street  name  -fo'lowed 
bv  «n  activity. 

The  target  photcgra^hs  were  randomly  presented  within  each 
instructional  session  with  si:;  trials  cresented  to  e^ich  o-f  the  -tucents; 
twi'  trials  on  each  of  the  three  target  pnotographs  across  students,  A 
student  did  not  recei\e  more  than  two  consecutive  turns  and  no  photograph 
was  presentea  on  more  than  two  successive  trials.    Instruction  continued 
u^til  a' 1  students  reached  criterion  le/e-  responding  on  each  photograph 
in  a  set.    Thct  is,  th»^ee  sessions  oi  lOO'/i  correct  responding  to  the  task 
direction  alone  ty  all  students  on  the  three  dail>  unreinf orced  probe 
t--ia1s  as  wel;  as  iCO';  ccrrect  responding  during  group  instructional 
se5Sion=;  cne  se  =  aion  using  a  contAnuoua  schedule  of  reinforcement  (CR^)  , 
ana  twc  sessions  with  appro.; imatel  y  ever/  third  correct  response 
receiving  descriptive  verba,  praise  (VR3) .     If  an  individual  student 
reacned  criterion  before  ether  memfce'^s  of  the  group,  tnat  student 
remrined  in  the  sma-l  group  arrangement  and  received  instructional  trials 
as  u=ual 

Constant  t  ime  ciel  a >  ■    h  constant  time  del  a/  procedure  witn  a  4-sec 
ce':cf  internal  wa=  uE-ed  tc  teach  all  photographs  to  enteric       A  >o:ai 
(r:Odel  r.atT.ing  tne  targu-t  photograph  was  the  controlling  prompt.    Frier  tc 
instruct lona'   sessions,  the  stL>centH  selectee  a  price  to  be  del;ve*^ec 
non-contingent  of  performance  at  the  end  of  the  session.    The  initial 
in5l»"u  ct  lona*   se  =  fvicn  for  each  set  was  conducted  using  a  0-sec  del  a, 
inter, Ec-.cr-.  O-sec  in£trfct lonal  trial  consisted  cf  the  teacher 
securing  the  cttention  o*^^  a  student  t,  calling  his  na.ns  ,  presenting  the 
ta=/  direrti::n  (i.e.,  "Uhat  is  this'^"),  and  modeling  the  correct  -e£ppnse 
ERJC  (e^g,    ''Cc:imonwea' th  Etaciiur..'*)  .    Following  the  first  instructional 


ses5i2r>,  the  deUy  interval  wa£  inc^ecsed  to  4  sec  and  remained  there 
through  all  Switsequent  sessions. 

I^cuental  stimul  i  .    Correct  responses  whizh  occurred  be-fore 
de'ivery-  o-  the  proirct  (unD-oir.pted  corrects)  or  following  the  teacher's 
mode'    (orompted  corrects)-  were  reir.torcecJ  with  descriptive  verbal  praise 
and  ccn-f irmstion  o-f  the  correct  response  (e.g.,  "Good,  that  is 
CcmiT.onweal  th  Stadium. '').    In  addition,  the  teacher  delivered  one  or  two 
inciaental  stim.U  (the  add>-e=s  and/or  acti-.it>)  related  to  the 
photograph  u.e.,  "It  is  on  Alumni  Drive  ard  we  watch  -football  there."). 
Qril  >  unprompted  correct  responses  counted  toward  criterion.    H  the 
stucsr.t  mace  ar  incjrrgct  respcse  be-fore  tne  prompt  (uncrompted  error) 
or  a-*'t.er  the  teacher's  model   (prcmptea  error),  the  teache^"  said  "Wrc-g.", 
de'ii.ered  the  correct  response  (e.g,  "This  is  Commonwealth  Stadium."), 
and  stc.ter  the  incidental   in-formation  (i.e.,  "It  is  on  Alumni  Dri»e  and 
we  watch  ^cctball  the-e.").    I-f  the  student  did  not  respond  -following 
de'iv-er/  o-f  t".e  mocel    <nc  response),  the  teacher  waited  a  3-5  sec 
inte-trial   interval  and  presented  the  ne;t  trial. 

r£  .  lew  Tr  I  a.',  s .    Eesinnng  wlt^  instruction  on  the  second  set  o--' 
target  photcgrachs,  eac-,  student  received  one  review  trial  or  a 
pre.'iourl,  learned  phctogrADh  to  monitcr  rrsmtenance  c-f  learned  tarcet 
iter.s.    Fe,  lew  trials  ccciirreo  B-^ter  aM   students  were  seatec  at  t-^e 
taLle.    Tne  trial  sequence  was  icentica:  to  that  .sed  during  4-5ec-  ceia, 
instruct i::ro!  trie's. 
Re'  iat.:l  it. 

Deoencent  meas'.re  reliability  e  -  irr. -.-p::  .    f^eiiaoilit.  assessments 
were  ccnducter'  by  a  research  c^rso:  i^te  twice  weet  1  y  and  at  least  cr.ze 
C'.ring  efcn  expsri mental  condition  for  each  student.    A  pcint-b-,-pcint 


iTiethod  (number  o-f  agreements  divided  by  number  o-f  agreements  plus 
Cisag'^eements  multiplied  by  100:  was  used  to  calculate  inter-obse^ver 
sgreefrent  percentages. 

Indeperdent  Tieasure  reliability  estimates.    The  teacher's  -fidelitv 
with  the  e.;c.ef-i mental  orocedures  outlined  ^or  bith  probe  and  smal  1  group 
constant  time  delay  instructional  sessions  also  was  assessed 
(El  1  I  ings^  ey  .  White,  ?.  Munson,  1980;.    These  measures  included  recording 
total   session  time,  presenting  the  correct  target  photograph,  delivering 
the  atte-icirg  cue,  ensuring  an  attending  response,  presenting  the  task 
direction,  waiting  the  specified  resconse  interval,  delivering  the 
prompt,  de'i.ering  correct  con  =  e3.,ent  events,  and  waiting  the  specit'ied 
inte>-trii.l   internal.    The  teacher's  behavior  wa=  observed  and  compared  to 
a  desc'-iption  of  t^•t  e.-per imental  strategies.    Procedural  reliability 
estimates  were  calculated  b>  dividing  the  number  of  actual  teache"- 
be!-.a>ic.r=  by  the  numbe"  of  planned  behaviors  and  multipl/ing  by  100. 
Estimates  were  calculated  fcr  eacn  condition,  on  each  of  the  abOve 
be'-ii. .  lO'-s ,  for  esc!-.  stude-t  m  the  g^^oup. 

F.esLil  t  = 

f^£'       .1  It, 

I"te-"c;bserve--  reliati'ity  assesBmert  on  student  respc-.ding  and  f-e 
teccrer  s  e.eiutiw.  c-f  the  w-itten  de=cr;:ticn=  o-"  the  procedures 
occo-'-ec  m  2c.'.  of  the  probe  sessions  and  m  53/:  of  the  instructional 
se=  =  ;Dr  =  .    The  mscr,  percer,ta;.e  cf  agreement  on  student  respondinc  ^jrin-; 
Drzz=:  an;;  ir.  =  truct icra!  conditio-^s  wa=  ICO!;  across  al'  students  ir,  fe 
grou;:  .     Ir  the  prc-te  conditions,  '.f-e  mec-i  pe^-centa=£  o-r'  agreeme-t  or. 
prcceoural   reliaoilit/  wjs  100'.:  on  all  beha.icrc.     In  constant  time  del 
ERJC  conditions,  the  mean  percentage  ot  agreement  was  100',.  o-  all  independent 


(Tiesscres  except  delivery  oi  the  appropriate  consequent  event  (mean=99 . 1'. , 
r«-ge=94.0';-l00'/i)  «r,d  recordir.g  the  duration  o-f  instructional  pensions; 
the  teacher  recc-ded  the  total  session  length  in  90a  o^  the  instructional 
sessions . 
Street iven&ss 

The  mean  percentages  o-f  correct  responding  to  the  target  photographs 
"for  Jay,  Varce,  Cha-d ,  and  Darrel  auring  instructional  and  probe 
c3nditic.-=,  and  the  crcer  in  which  the  photo  sets  were  introduced  are 
shown  in  Figures  1,  2,  2,  and  4,  respectively. 


Insert  Figures  i,  2,  3,  ar:d  4  atout  here 

Du'-ing  the  initial  probe  condition,  the  percentage  o-f  correzt 
responding  to  target  photograpns  was  zerc  across  all  photo  sets  and 
participants.    The  use  o-f  &  constant  time  delay  instructional  procedure 
in  a  smsll  group  arrangement  was  e-f-fective  in  establishing  criterion 
le.el  responding  ^or  Photo  Set  1  across  the  io'j.r  studerts.    In  the  second 
Dpzce  conditicr,  per  +  or:Tarce  maintained  at  IC  ::*;  or.  photograpns  ^rc-Ti  Set  1 
C--OSS  a'l  prc-be  sessions  and  participants.    AUhough  Da-rel  wis  taught 
tc  name  the  first  set  o-f  target  photographs,  he  did  not  acquire  tne 
:rcicental  stimuli  and  was  n;i  a  member  o-f  the  group  during  subsequent 
instructional  conditions. 

Fcr  Ja/,  Vance,  and  Chad,  the  perce-itarS  c-f  correct  responding  tc 
unt'-ained  target  phcitog-aphs  iron>  Photo  Sets  Z,  3,  and  4  remainec  at  re-o 
un-il  tne  constant  time  delay  p-ccedure  was  imp!  eii.entea  in  instructioral 
concitions.    Tne  procecure  was  et-fective  in  establishing  criterion  'e^e' 


ERjC  pe-formance  ior  the  three  remaining  sets  oi  target  stimuli  icr  Ja-.  , 
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Var,c6,  and  Chad.     In  tr»e  •final  probe  condition,  criterion  leve' 
responding  to  the  12  target  photographs  maintained  -for  Jay  and  Vance 
across  -four  probe  sessions.    Chad  res^cnded  at  lOC;  m  the  l^st  three 
sessions       the  -final  probe. 
E-^-f  icienc  ^ 

Efficiency  data  included  the  total  number  oi  instructional  sessions, 
errors,  the  percentage  ot  errors,  and  amount  o+  direct  instructional  t;me 
across  students  through  the  croup  criterion.    The  total  number  of 
ses^ior-s  tor  the  four  students  throu^gh  the  group  criterion  o-".  Photo  Set  1 
was  nine.     In  the  ne/;t  tf^ree  instructional  conditions  where  three 
stucents  we^'e  taught  to  naa.e  a  total  o-^  Mne  phctographs,  the  tota^ 
number  of  sessions  w^s  51;  15  sessions  for  Set  2,  10  for  Set  3,  ard  6  for 
Set  4.    The  use  of  the  constant  time  delay  procedure  in  a  small  group 
instructional  ar.-'angement  was  near  errorless  in  establishing  criterion 
level  responding.    The  total  nurr.Der  and  percentage  of  errors  made  by  four 
oarticipants  on  Photo  Set  1  was  eight  (3.8:i)  ,  although  Darrel  made  six  of 
there  un:»-ofT.C'ted  errors.    In  the  ne  -t  th^-ee  instructional  conditions  » 
Ja^,  Vance,  ana  Chac  only  made  a  total  of  three  unprompted  errors  (.5*.;; 
one  e»-ror  (.4'.;;   in  Set  2,  two  e»-rcrs  ilAV.)  in  Set  3,  and  zero  errc-^s  m 
Set  4.    The  number  of  minutes  necessar>  to  teach  Photo  Set  1  to  four 
etude- ts  was  47,    The  total  nw.mber  o-f  minutes  of  direct  instructional 
t;me  through  the  grour  criterion  across  Photo  Sets  2,  5,  and  4  was  136: 
67,  45,  a"id  24,  respective!/. 
Incidental  ue^'^ring 

The  mean  percentages  of  correct  responding  to  incidenta^  stimu'i 
p*-ior  to  and  following  inHtructior  for  Jay,  Vance,  and  Chad  are  presented 
ERJjC  m  Table  4.     In  the  tests  tnat  occurred  prior  to  eac  instructional  372 


conc.tiDn,  pa'*t icipar.ts  i^^ere  a5i  ed  to  name  the  incidental  stimu'^s 

fc^hen  srown  the  pn::tcgraph)  ,  the  percer.tage  o-f  correct  responding  war  ze'^d 
*Dr  5^1  participants.    Dw'-ring  instruction  o'  Photo  Set  1,  the  teacher 
delivered  one  incidental  stimulus  (i.e.,  the  address)  per  target 
;:hoto9rcph.    Following  instr^ict  ion ,  the  mean  percent  oi  correct  nanif-g  o-^ 
the  address  \^as  100%  ic^-  Ja,  ,  Vance,  and  Chad;  Darrel  did  not  acquire  the 
adc^ess  ^or  an/  oi  the  target  phGt05raphs,    While  training  Photo  Set  2, 
two  unlike  incidental  stimuli  (i.e.,  one  address  and  one  activity)  were 
presentee-  -fcr  each  target  photograph  in  the  consequent  events.  As 
measure  j  in  the  probe  condition  -fell  owing  instruction,  Jay,  Vance,  ana 
Chad  or.' ^  learned  to  id6-.:i'f>  the  cctivit>  •    Therefore,  while  teachinc 
^r.zto  Set  5,  tiNC  simi'ar  incidental  stimuli   'i.e.,  two  activities)  were 
z»res5ntec.    Tn;^  re  =  u-te3  in  Each  ci  the  students  acquiring  two  pieces  c^' 
like  stimuli  -for  each  target  ;jhotograph.    The  -fourth  instructional 
condition  replicated  trainins  of  Phcto  Set  Z\  two  unlike  indide'ital 
sti.T.ul  i  v^ere  delivered.    Follo^ving  instruction,  the  results  were 
icer.tiuo'  to  "'hoto  Set  2;  thct  is,  oarticipants  learned  the  acti/:t, 
related  to  each  Set  4  phctograch  ,  but  not  the  address. 


Inse^-t  Table  4  about  here 


Genera;  i:at lo^^ 

In  the  final  postteat,  particiiDants  were  told  a  street  address  or  an 
crtivit/  e-ic  a=^  e:^  to  narr.e  the  target  piaie  corr e=uonaing  to  the 
ir.ricental  stimulus.    The  res^.'ts  were  i-entical  to  the  percentages  of 
correct  r£SD::/r.dir.g  tc  ir.cidenic'   stiTjuli  in  the  probe  conditions,  Ja,, 
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'.?Te,  arc  C^ad  were  ade  tc  name  the  target  place?  taught  in  the  first 


instructional  condition  when  gwen  the  address.    Tne  percentage  o-f 
correct  nan-.ing  o-f  the  target  claces  when  presentee  with  the  address  -from 
Sets  2,  5,  and  4  refT.c.ined  at  ;ero  across  participants.    The  percentage  o-f 
correct  na.Tiing  ct  the  target  place  when  presentee  with  an  activit/  was 
100/.  across  target  photographs  and  participants. 

Following  completion  o-f  the  investigation,  participants  also  were 
asf.ed  on  one  trial  to  receptwely  identi-f/  a  target  place  when  the 
teacner  nair.sd  the  address.    The  participant  was  presented  with  sin 
phGtograDhs  o-f  ^ocal  places  o^  interest.    The  teacher  named  the  address 
and  asied  tne  student  to  point  to  tne  correct  place.    The  .Tiean  percentage 
CT  correct  res: ending  on  th;s  test  maintained  at  100!:  -for  phctog-ap-.s 
-from  -^otc  Set  1.    However,  the  oercentage  o-f  correct  responding  tc  the 
inciaenta',  address  stimu-.*  i  increased  -for  two  o-f  the  three  participants  in 
Sets  2  and  4.    Chad  pointed  to  one  ot  the  photographs  -from  Set  2  v33a) 
and  two  c-f  the  photographs  rrom  Set  4  (66V.)  when  the  teacher  named  the 
address.    Var.ce  pointed  to  one  photograph  -from  Set  2  (33/:)  and  one 
photograph  -from  Set  4  (33)  w-.en  presented  with  the  street  address. 

Discussic.n 

Thi:;  ir. ,e£t;3atior,  tajght  studer'ts  to  name  phctographs  o-r"  loc^^ 
tuilcings  ar-c  places  o-f  interest  i^  a  s.t.5.1  1  g-oup  instructional 
a'-ra'-'gement  using  a  constart  time  d6U>-  procedu'-e.    The  pl^\ces  o-f 
inte-'est  were  selectee  based  on  teacher  recommendations  that  we  target 
stimuli  tnst  cCw'd  be  ;nte3rated  into  -future  community-based  train:!-.; 
cccortur  i  tit£ .     Four  statem.eits  can  Oe  made  basec  en  the  -findings  cV  t-.i  = 
investigation.    First,  tr,e  constant  time  de'^e,  p-oceoure,  along  ^.it".  the 
delivery  ot  incider-tal  stim.i'i,  was  reliacly  imc  1  e^tiented  in  a  sma"  grc.ip 
instructional  arrangement  L>  the  classroom  teac-.er  .    Second,  constant  37 
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time  delay  was  effective  in  teaching  three  students  to  name  12  target 
Dhotogrc^phs,  and  one  student  to  name  three  photographs  oi  local  places. 
Third,  the  combination  of  the  instructional  procedure  and  small  group 
instruction  resumed  in  rapic  acquisition  and  near  errorless  learning  oi 
the  target  stimuli.    Each  target  photograph  required  an  average  O'f  only 
19,5  trials  and  m2B  errors  per  student  throw»gh  the  group  criterion. 
Although  Photo  Set  2  required  more  sessions  through  criterion  than  Photo 
Set  1,  there  were  two  e;;tended  school  vacations  during  instruction  on  the 
second  set  oi  photographs  which  could  have  contributed  to  the  tcta^ 
minutes  or  direct  instructional  time.    In  addition,  the  number  of 
sessions  it    and  errors  (0)  decreased  ty  the  fourth  instruct loniil 
cone  it  ion  as  Jay,  Vance,  and  Chad  learned  to  use  the  procedures  to 
acquire  tne  target  photographs. 

Fourth,  three  of  the  students  learned  a  minimum  of  one  piece  of 
incicental  informction  about  each  target  stimulus  whe^i  presented  in  the 
consequent  events  followins  student  responding.    This  replicates  earlier 
investigations  which  placed  incidental  stimuli  in  the  consequent  events 
whB"  teaching  sight  words  (Dcyle,  Sast ,  Wolery,  Ault,  S<  Farmer,  199;; 

 .....).    An  additional  research  question  of  this  investigation 

was  w^eth6^■  students  could  acqjire  twD  pieces  of  incidenta'  informftion. 
Two  investigations  (Keel  ?.  Gast ,  ir  press;  Shelton,  East,  Wo1ery>  5< 
Wmte^ljnc,  i,-.  press    taught  sight  wo^-ds  in  small  group  arrangements. 
During  e-r-cn  instructional  condition,  two  tvpes  of  incidental  stimuli  were 
prerented;  correct  spell  i"i5  of  the  target  wo^-d  in  the  antecedent  portion 
cf  the  trial  seq-ence  ana  the  target  word's  definition  m  the  consequent 
e^ent  fc'lov,ir5  correct  stuoent  responses.    The  results  from  each  stud/ 
snoweo  t^at  although  students  learned  some  of  the  spelling  informatron, 
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the  Percentages  o-f  net  gain  were  greater  for  the  word  definitions 
presented  in  tne  consequent  events.    In  this  investigation,  the  three 
students  detrianstrated  that  it  was  possible  to  learn  twc  pieces  of 
incidental  information.    However,  the/  only  learned  two  pieces  when 
siffiilar  stiir.al  i  were  presented  (i.e.,  two  activities  in  training  Photo 
Set  3).    The  students  failed  to  acquire  the  street  address  of  any  of  the 
target  photographs  wher,  it  was  presented  along  with  the  activity  in  the 
consequent  events  during  instruction  of  Fhoto  Sets  2  and  4.  Although 
the/  demonstrated  that  they  could  learn  the  address  for  each  target 
phctog-aph  presented  m  the  first  instructional  condition,  the  main 
ac-.i.ity  of  the  terget  place  was  alread/  "^..nown"  to  each  of  the  students 
as  measured  ;n  the  pretest.    The  results  of  these  investigations  might 
indicate  that  student  acquisition  of  more  than  one  piece  of  incidental 
infcrmetion  is  dependent  on  (a)  the  similarity  of  the  incidental  stimuli 
(e.g.,  ecsier  to  1  earn  two  "like"  pieces  of  information),  and/or  (t) 
ensuring  that  two  or  more  incidental  stimuli  ai^e  of  equal  difficulty 
(e.g.,  the  activity  information  was  "easier  to  learn",  had  more  "meaning" 
or  was  cf  greate-  "interest"  to  the  students  than  the  address). 

In  accition,  curing  instruction  on  Photo  Sets  2  and  4,  the  two 
diSEimilar  incidental  stimuli  were  a'wa/S  delivered  in  the  same  or cer; 
that  i=,  f-ie  teacher  presented  the  ado'-ess  then  the  activity  ("It  is  on 
Alumni  Dri.e,  and  we  watch  football  there."}.    Although  the  orde--  of 
crssentatic-.  did  not  effect  the  ccouisition  of  two  like  types  of  stimuli 
i--  fhzio  Set  2,  it  cculd  have  affected  learning  when  twG  or  more  unlike 
t/De£  v^r'-e  s/steirftical  1  y  delivered,    '.f  there  had  been  time  available 
for  continuation  of  this  ir /estigation ,  other  instructional  conditions 
co..ld  have  e.;ar.ined  tne  effects  of  presenting  (a)  two  addresses  (e.g.. 


target  pieces  located  at  intersections  o*  major  streets),  or  (d)  one 
address  and  one  activit>  (e.g.,  reverse  the  order  of  presentation)  on  the 
acquisition  o-f  incidental  stimuli. 

Future  research  should  examine  whether  the  acquisition  o-f  more  than 
one  piece  or  incidental   information  is  dependent  on  the  number,  the 
siff.ilarit/,  the  "relevance",  or  the  order  o-f  deliver/  of  the  stimuli. 
Future  investigations  also  should  look  at  how  these  variables  effect 
studer.ts  with  more  severe  handicapping  conditions.    Although  not  e;-;amined 
Dv  this  study,  further  questions  could  include  how  the  incidental 
pr6Sfintat;on  of  future  target  stimuli  during  current  instruction  effects 
future  lea-ning  (Uolery,  Dc>,  1  e ,  Gast ,  Ault,  "leyer,      Stirsor,  in  press'. 
For  example,  cou'd  these  three  students  have  acquired  the  street 
addresses  presented  during  current  instruction  more  efficiently  (e.g.,  as 
measured  by  the  number  of  trials,  errors,  or  minutes  of  direct 
instruction  time  to  criterion)  th^n  addresses  of  other  known  buildings  or 
daces  of  inte-est^    The  resw.lts  of  this  investigation  and  others  that 
have  I'-.cluded  the  presentation  of  incidental  stimuli,  have  practical 
irnol  ications  for  teacners  and  other  classrocT.  personnel.    That  is,  the 
acQuisitior  of  information  "incidental"  to  the  targeted  behaviors 
increases  the  efficiency  of  instruction  in  that  the  teacher  is  "getti^? 
something  -'zf  n:;tning". 


BEST  COPY  AVAILABLE 

377 


Descri:?tion  O'f  Students 


£tuder»t    C  .A .  Test  Score  Functioning 

Name        yr 'mo        Name  Diagnosis  Level 


Jay 


9yr/2mo 


Vance  9yr/6mcj 


Cnad 


6/r /£(T.o 


Stanf ord- 
Binet 

intel 1 igence 
scai  e 


Wechsl er 
Intel  1 igence 
Scale  -for 
Chil dren-R 


l»jechsl  er 
Intel  1 igence 
Scale  ior 
Chil dren-R 


ID  52; 
speech  and 
1 anguage 
del  dyed 


IQ  75; 
speech  and 
1 anguage 
dela/ed 


IQ  63; 
speech  and 
1 anguage 
del ayed ; 
hearing 
impaired 


Reads  25  survival  words; 
reads  1st  grade  passage 
and  answers  questions; 
given  word,  can  identify 
short  vowel  and  final 
sound;  sums  addition 
facts  to  10;  identify 
groups  of  coins  to  tl.OO? 
writes  words  on  large 
line  paper;  tia-e  to  5  min. 

Reads  1st  grade  Dolch 
words;  reads  1st  grade 
passage  and  answers 
questions;  given  word,  car. 
identify  short  vowel 
sound;  copies  lower  case 
cursive  letters;  writes 
5  words  on  small  lined 
paper;  sums  and  subtracts 
1  digit  numbers  to  18. 

Reads  primer  sight  words; 
reads  1st  grade  passage 
and  answers  questions; 
given  word,  can  identify 
vowel ,  init ia-  ,  and 


short 
f  inal 
facts 
up  to 


sound ; 
to  10; 


sums  additirn 
groups  coins 


Darre'      8>r/6mo  Wec^sler 

Intel  1 igence 
Scale  fo*- 
Chil dren-R 


IQ  50  i 
LD; 

sijeech  and 
1 anguage 
del ayec 


Reads  primer  Dol rh  words; 
copies  name;  names  and 
gives  value  of  coins;  can 
identify  20  items  m  set; 
g:/en  consonants,  car 
5a>  sounds;  names  numbers. 
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Target  Ftotog^'ashs  i  the  Order  ot  Instruction,  and  the  Incidental  Stimb  •  i 


Across  Students 


Phcto    Target  Incidental  Stimuli 

Set       Photograph  Address  Activity 


Set 
1 


Set 


Turf  land  Mall 

Good  Sa.T.arltan  Hospital 

Le^;ington  Library 

Rupp  Arena 
Le.'ipgton  Ice  Center 

uOITifTiw"  fc^JSal  th  StadlUfTl 


Harrodsburg  Rd • 
Ma^-^^jell  St. 
East  Main  St. 

West  High  St. 
Eureka  Spring  Dr, 
Al umri  Dr . 


N/A 
N/A 
N/A 

W^tch  Easketbal 1  Sam! 

Ice  Skating 

Watch  Fowtbf'l  1  6afries 


Set    Living  Arts  and  Science 
2      HuiTiane  Societ/ 
Health  Department 

Set  Y.M.C.A. 

4      Tr iangi e  Park 
Par  3 


N/A 
N/A 
14/A 

East  High  St. 
West  Main  St. 
Mason-Headl  ee  F>:d . 


Art  and  Science  Class 
Buy  Pets,  Find  Lost  Pets. 
Free  Medecine,  Get  Shots 

Swimming 

Lool  at  Fountains 
Play  Putt-Putt 
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Table  3 

DescriDtxcn  Entry.  Target.  Incidental,  and  Generalization  Tests  and 
Order  in  Which  The^  OccLirrea 


Test  Photo  Conditions 

Description  Set  Pre-  Prc&e  Probe  Probe  Probe  Probe  Post- 

Se^ectian  Criteria  Test      12  3        4        5  test 

E,:pre5  =  ives  ENTRY 

Oral  identi-f icat ion  oi       1  x 
2  non-^target  activities;  2 

:'What  do  we  do  here?")      3  x 

ICv/.  across  sti'dei-.ts   4  x  


E;: press- we:  ENTRY 

OrrO  icenti"f icat ion  of  1 
2  ncn-target  aidresses;  Z 

C^Whct  St.  is    c,n?'')  : 

l\OVn  across  st u de.'ts   ^ 


EaU*  t-Hs;  vE  ;  TARGET 

C^-a'  identification  1  h         k                  x  >\ 

oi  target  photc-gj^ap^  s  J  2  x         k  x 

("What  1=  this?")  3  ;:         >;                   x  k 


0/.  across  stuser ts  4 


E  p-i£Sive:  INCIDENTAL 

Orsii   icsnti^ ication  o-f  1 
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Figure  Caption 

Figjre  1 ,    The  mean  percentages  o-f  unprompted  correct  responding  to  the 
target  stimuli  ior  Jay ,    "^he  cicsed  triangles  indicate  correct  responses 
djrmg  pro&e  concitions  and  in  daily  probes  prior  to  constant  time  del  a/ 
instruction.    Tne  open  triangles  indicate  unprompted  correct  responses 
during  constant  time  delay  instructional  conditions. 
Figure  2.    The  mean  percentages  o-f  unprompted  correct  responding  to  the 
target  stimuli  -for  Vance.    The  closed  triangles  indicate  correct 
responses  du?"ing  probe  conditions  and  in  daily  probes  prior  to  constant 
time  del  a-  inEtruct ion ,    The  open  triangles  indicate  unprompted  cc^Tect 
responses  during  consta-.t  time  delay  mstrixtional  conditions. 
Figure  2.    The  mean  percentages  o-f  unprompted  correct  responding  to  the 
ta»^3et  stimuli  ior  Chad .    The  closed  triangles  indicate  correct  responses 
during  orobe  corditions  and  in  dai^y  probes  pricr  to  constant  time  delay 
instruction.    The  ocen  triangles  indicate  unprompted  correct  responses 
during  constant  time  oelay  instructional  conditions. 

Figure  4.    The  mean  percentages  o^  unprompted  correct  responding  to  the 
target  stimuli  -for  Parrel  .    Tne  closed  triangies  indicate  correct 
responses  cJurirg  probe  conditions  and  in  aaily  probes  prior  to  constant 
time  de\ay  instruct ior .    The  open  triangles  indicate  unprompted  correct 
responses  dwring  constant  ti-ne  delay  instructicnal  conditions. 


382 


Appendix  M 


Wolery,  M,.  Ault.  M,  J,.  Doyle.  P,  M,.  Oast.  D,  L.,  &  Oriffen,  A.  I.  (1990). 
Chorfll  and  InrilvlriiMl  reaponrtinQ  in  mun  arftupa  hv  tuturifntn  with  nftflftrntft 
IwnUl  fctflrdanon.   Unpublished  manuscript.  Lexington.  KYi  Department  of 
Special  Education.  University  of  Kentucky. 


3^3 


Choral  and  Individual  Responding 

1 

Comparison  o-f  Choral  and  Individual  Responding 
During  Small  Group  Instruction  1 


Mark  Wolery^,  Mel inda  Jones  Ault,  Patricia  Munson  Doyle 

University  o-f  Kentucky 

David  L.  Cast 
University  o-f  Georgia 

Ann  K.  Gri^-fen 
Fayette  County  Public  Schools 


Running  Head:  Chora!  and  Individual  Responding 


1      Preparation  o-f  this  article  was  supported  by  the  U.S.  Department  o-f 
Education,  0-f-fice  o^  Special  Education  and  Rehabilitative  Services, 
Field  Initiated  Grant  (Grant  Number  G0OB73O215) .    However,  the  opinions 
er;pressed  do  not  necessarily  reflect  the  policy  o-f  the  U.S.  Department 
o-f  Education,  and  no  o-f-ficial  endorsement  should  be  in-ferred.  The 
authors  are  grate-ful  -for  the  assistance  provided  by  Dr.  Donald  Cross, 
Chairperson,  Department  o-f  Special  Education?  and  Dr.  Norman  Osborne, 
Dr.  Eve  Pro-fitt,  and  Mrs.  Katye  Jenkins,  Fayette  County  Public  Schools. 

^     Address  all  correspondence  to  Mark  Wole-^y,  Ph.D.,  Early  Childhood 
Intervention  Program,  Al 1 egheney  Singer  Research  Institute,  320  East 
North  Avenue,  Pittsburgh,  PA  15212. 


ERIC 


3S4 


Choral  and  Individual  Responding 

2 

Abstract 

The  use  o-f  choral  and  individual  responding  was  evaluated  in  three 
experiments  in  teaching  word  reading  to  students  with  moderate  mental 
retardation.    A  small  group  arrangement  was  used  to  compare  a  choral 
responding  condition  in  which  all  students  responded  in  unison,  with  an 
individual  responding  condition  in  which  students  responded  in  turn,  one 
at  a  time.    In  Experiment  I,  a  model -1 ead-test  procedure  was  used  to 
teach  community-sign  word  reading  and  the  e-f-fects  o-f  the  conditions  were 
compared  when  the  number  of  exposures  per  stimulus  was  equal  across 
conditions  but  the  number  o-f  opportunities  to  respond  was  greater  in  the 
choral  condition.    In  Experiment  II,  a  model -1 ead^test  procedure  was 
used  to  teach  community-sign  word  reading  when  the  number  oi  exposures 
per  stimulus  was  greater  in  the  individual  condition  but  the  number  oi 
opportunities  to  respond  was  equal  across  conditions.    In  Experiment 
III.  a  model -lead-test  procedure  wo.s  used  to  teach  students  to  read 
names  oi  local  places.    The  most  effective  conditions  from  Experiments  I 
and  II  were  compared.    An  adapted  alternating  treatments  design  was  used 
in  all  e/penments.     In  Experiment  I,  the  results  indicated  that  the 
choral  condition  was  the  most  effective  condition  for^  3  of  the  4 
students,  and  the  individual  condition  was  the  most  effective  for  all 
students  in  E;;periment  II.     In  E;.periment  III,  when  these  most  effective 
conditions  were  compared,  only  slight  differences  in  effectiveness  and 
efficiency  were  found.     Implications  for  classroom  instruction  and 
future  research  are  discussed. 
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Comparison  oi  Choral  and  Individual  Responding 
During  Small  Group  Instruction 
Although  students  with  moderate  mental  retardation  are 
traditionally  taught  in  one-to-one  instructional  arrangements,  recent 
research  indicates  they  can  effectively  learn  discrete  and  chained  tasks 
in  small  groups  (Doyle,  Cast,  Wolery,  Aul t ,  ^  Farmer,  1990;  Cast, 
Wolery.  Morris,  Doyle,  1  Meyer,  1990j  Schoen  t.  Sivil  1989;  Wolery,  Ault, 
Gast,  Doyle      Griffen,  in  press).     In  addition,  several  advantages  exist 
with  group  instruction  such  as  (a)  allowing  students  access  to  more 
no^-mali2ing  conditions  oi  learning  in  groups  (Brown,  Holvoet,  Guess, 
MuMigan,  1980;?  (b;  making  maximum  use  of  teacher  time  (Fink  &  Sandal  1  , 
1980);  (c)  developirc  interact ic-  st  ills  smong  nro.tp  members  (Alberto, 

'    "   r   .  .  -  .     :  •::■,::•.,-=  5n  o:.portunitv  -for 

c^i'ser  vfti.:-a]  learning  eithei-  in  the  -form  of  learning  other  students' 
target  information  or  learning  information  that  is  presented 
incidentally  during  a  session  but  not  specifically  targeted  for 
acquisition  (Bandura,  1936;  Farmer,  Gast,  Wolery,  !<  Winterling,  1989; 
Gast,  Doyle,  Wolery,  Ault,  ?<  Baklarz,  in  press;  Orelove,  1982; 
Stevenson,  1972).    A  g^-oup  instructional  arrangement  also  affords  the 
teacher  some  inc-eased  f  1  e;- ibi  1  ity  in  structuring  instructional  sessions 
that  IS  not  possible  when  one-to-one  instructional  arrangements  are 
used.    CDllir,-,  Bast,  Ault,  and  Wolery  (in  press)  discuss  many  variables 
to  consider  that  can  increase  flexibility  cf  instruction  when  teaching 
students  with  moderate  to  severe  handicaps  in  a  small  group.  These 
include:  (b)  manipulating  the  sire  of  the  instructional  group;  (b)  using 
hocooeneous  or  heterogeonous  student  groupings  in  terms  of  age  or 
functicring  level;  (c)  teaching  the  same  or  different  tasks  to  students 
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within  the  same  group;  (d)  specifically  structuring  peer  interactions 
during  instructional  sessions  (Brown  et  al . $  1980);  (e)  using 
group-oriented  contingencies  (Litow  S^.  Pumroy,  1975);  ii)  using  a 
predictable  or  unpredictable  sequence  of  trial  presentation  (Ault, 
Wo'ery,  Gast ,  Doyle,  ii  Martin,  1990),  and  (g)  using  choral  or  individual 
responding  to  the  attentional  cue  (Cybriwsky,  Wolery,  ?<  Cast,  in  press; 
Wolery,  Ault,  Gast ,  Doyle,  8<  Mills,  in  press)  or  target  response 
(Eindelar,  Bursuck  ,  ^.  Halle,  19B6)  .    Most  of  these  variables  have  not 
been  investigated  thoroughly,  thus  firm  recommendations  can  not  be  made 
as  to  the  most  effective  way  to  conduct  small  group  instructional 
sessions • 

Cr-e  of  these  variables,  choral  and  individual  responding,  refers  to 
stt'-ic-r-ts  m  the  group  respond  ins  in  unison  wher.  the  teacher  gives  a 
signal  or  individually  when  indicated  by  the  teacher.    In  a  review  of 
the  literature,  Greenwood,  Delquadri  and  Hall   (19S4)  present  research 
whi'^h  indicates  that  increased  opportunities  for  students  to  actively 
respond  results  in  increased  academic  gainSt    One  way  for  teachers  to 
increase  students'  opportunities  to  respond  is  to  use  a  choral 
responding  format  in  instructional  sessions.    With  choral  responding, 
every  student  in  the  group  responds  on  every  trial  •    The  DISTAR  program, 
a  widely  used  and  effective  instructional  program,  uses  choral 
responding  extensively  (Engelmann,  ?<  Bruner,  1968).    Heward,  Ccurson , 
and  Nara>an  (192^)  also  support  the  use  of  choral  responding  as  a  way  to 
increase  active  student  respor^ding*    Despite  these  recommendations, 
little  err.pirica*  e-virie^^e  eKi^'t=  to  support  the  use  of  choral  rather 
than  individual  responding.    In  a  sti-.d/  conducted  t-v  Sindelar  et  al  . 
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<19S65,  chorsi  and  individual  student  responding  was  compared  when 
teaching  sight  word  reading  to  students  with  mild  handicaps.  Results 
indicated  that  students  learned  to  read  the  words  taught  in  the  choral 
responding  condition  at  a  slightly  faster  rate  and  maintained  a  greater 
percentage  o-f  these  words  in  -follow-up  testing.    The  authors  do  state, 
however,  that  the  results  may  b&  due  to  the  -fact  that  students  had  more 
opu-rtu.-ilties  to  respond  in  the  choral  responding  condition  than  in  the 
individual  responding  condiiton.    The  purpose  o-f  this  study  was  to 
evaluate  the  e-f -f ectiveness  and  e-f-ficiency  o-f  a  choral  and  individual 
responding  condition  in  teaching  community-sign  word  reading  in  an 
atte.T.ct  to  e;;tend  the  current  tnowledgf  on  e-f -f ectivel y  teaching  students 
with  (Tioderate  retardation  in  smell  group  arrangements, 

EXPERIMENT  I 

The  purpose  o-f  E.  periment  I  was  to  evaluate  the  e-f -feet  iveness  o-f 
chcr  =  '  end  individual  responding  when  the  number  o-f  e^jposures  per 
stimulus  was  equal  across  the  two  conditions  but  the  number  o-f 
op&j»-tunitie5  to  respond  was  greater  in  the  choral  condition. 

Method 

^r/'tiuipants  gn:j  Settin':; 

Foi^r  students,  2  males  and  2  -females,  enrolled  in  a  sel -f-contained 
c-tf=sroon!  for  students  with  moderate  mental  handicaps  participated  in 
tME  investigation.    The  classroom  was  housed  within  a  regular  pufic 

b.aldir.^.    Prertquisite  si  ills  exhibited  by  all  students 
:r-,r1cded:   la)  adeaL'^te  cjc^itory  end  visual  abilities  to  see  and  hear 
stia,.' 1  Dresenteci;   (b'  ability  to  sit  and  attend  to  stimuli  in  a  small 
grouc  i'-rangement  -for  a  minin-.um  o-f  1?  minutes;  (c)  ability  to  imitate 
2- .--eiiive  verbal  mcd^l  = ;   (d)  ability  to  respond  within  2  sec  of  a 
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teacher  signal  (i.e.,  linger  snap);  and  (e)  ability  to  differentially 
respond  in  an  individual  condition  (i.e.,  respond  only  when  the  teacher 
says  the  student's  name),  and  a  choral  condition  (i.e.,  respond  on  every 
trial  in  unison  with  others).    Additional  information  on  individual 
subjects  is  included  in  Table  1. 


Insert  Table  1  about  here 

All  instructional  sessions  were  conducted  by  the  students' 
classroom  teacher  at  a  kidney-shaped  table  located  in  the  back  o^  the 
6.4  X  B.9m  classroom.    Students  sat  in  the  same  seat  each  session  and 
were  seated  so  that  the  stimuli,  teacher  directions,  and  the  other 
students'  responses  could  be  easily  seen  and  heard.    During  the 
instructional  sessions,  other  class  members  not  participating  in  the 
study  were  involved  in  individual  activities  and  were  supervised  by  the 
instructional  assistant. 
Material s 

Eight  community-sign  words  were  targeted  for  instruction  5  four  to 
be  taught  using  choral  responding  conditions  and  four  to  be  taught  using 
individual  responding  conditions.    The  target  words  were  hand  printed  in 
blact:  ink  on  10  '.<  15  cm  index  cards.    Words  to  be  taught  in  the  choral 
condition  were  printed  on  white  cards  and  words  to  be  taught  in  the 
individual  condition  were  printed  on  green  cards.    Plastic  chips  (5  x 
1.5cm)  were  used  as  tokens  and  students  selected  one  edible  (i.e., 
can-:*.,  cracfers,  coD^  les)  ^rom  an  array  following  each  instructional 
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Procedures 

General  procejures.    One  s.t.c.::  5.-0..:.  1:- 5'  asssicn  was 

conducted  each  day  i-f  all  members  o-f  the  group  were  present.  A 
model -lead-test  procedure  was  used  to  teach  the  community-sign  words  and 
all  students  in  the  group  learned  the  same  words.    The  choral  responding 
condition  (:.e.,  students  responded  in  unison  when  the  teacher 
signalled)  was  alternated  aaxly  with  the  individual  responding  condition 
(I.e.,  individual  students  responded  in  turn  when  signalled  by  the 
teacher).    Words  were  assigned  to  the  two  conditions  so  that  both  sets 
four  words  were  as  equal  in  di-f-ficulty  as  possible.    The  words  were 
equalized  by  number  oi  syllables,  number  o-f  words  in  a  community-sign, 
and  the  student's  ability  to  receptively  identi-fy  a  photograph  that 
portrayed  the  meaning  o-f  the  sign.    They  were  then  randomly  assigned  to 
one  o-f  the  two  -  editions.    The  speci-fic  words  taught  in  the  choral 
condition  were  Nurse,  Post  O-f -f ice,  Step  Down,  and  Employees  Only. 
Individual  condition  words  were  Doctor,  No  Diving,  Wet  Floor,  and 
Private  Property. 

Frobe  crocedures.    Prior  to  each  instructional  session,  daily 
probes  were  conducted  with  each  student  in  an  one-to-one  instructional 
arrangement.    Each  probe  consisted  o-f  two  blacks  o-f  four  trials;  one 
block  of  each  of  the  four  choral  words  and  one  block  of  each  of  the  four 
individual  words.    The  blocks  of  choral  and  individual  words  were 
randomly  alternated  daily  with  blocks  being  presented  in  the  same 
sequence  in  no  more  than  two  consecutive  sessions.    Within  each  block, 
the  specific  words  were  randomly  alternated  daily.    During  probe  trials, 
the'  teacher  presented  a  word  card,  said  "Look,"  ensured  the  student 
loofed  at  the  card,  said  "What  word?",  waited  3  sec  for  a  response, 
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recorded  the  response  during  a  2-5  sec  intertrial  interval  ,  and 
presented  the  ne::t  trial.    Following  each  probe  session,  students  were 
thanked  and  told  they  would  participate  in  their  group  session  shortly. 
Responses  were  scored  as  (a)  correct-  the  student  said  the  correct  word 
within  3  sec       "What  word?",  (b)  incorrect-  the  student  said  any  word 
other  than  the  correct  one  within  3  sec  o^  "What  word?",  or  (c)  no 
response-  thf3  student  did  not  say  any  word  within  3  sec  o^  "What  word?". 
All  responses  resulted  in  the  teacher  removing  the  card  and  waiting  the 
intertrial  interval .    A  group  criterion  was  used  to  determine  when  to 
stop  training.    Training  was  stopped  when  all  students  reached  100% 
correct  responding  on  words  assigned  to  the  choral  or  individual 
condition  during  probe  trials  ^or  one  day.    Individual  criterion  -for 
each  student  Mas  considered  met  when  a  student  responded  correctly  on 
all  choral  or  individual  condition  words  ^or  one  probe  session. 

Choral  and  individual  responding  conditions.    Prior  to  each 
instructional  group  session,  the  teacher  told  the  students  whether  they 
would  be  responding  chorally  or  individually.    In  the  choral  responding 
condition,  all  students  in  the  group  responded  in  unison  when  the 
teacher  provided  a  signal  o^  snapping  her  Hngers.    In  the  individual 
responding  condition,  individual  students  responded  in  turn  ^rom  the 
teacher's  left  to  right  when  she  said  their  name  and  snapped  her 
•f  ingers. 

Model -lead-test  procedure.    The  community-sign  words  targeted  ior 
instruction  were  taught  using  a  model -1 ead-test  procedure  in  a  small 
group  arrangement.    During  instructional  sessions,  the  four  words 
c.ssigned  to  each  condition  were  taught  at  the  same  time  and  conditions 
were  alternated  daily.    For  4  days  prior  to  Christmas  break,  two 
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sessions  a  day  were  conducted  with  the  choral  and  individual  conditions 
being  alternated  daily  between  morning  and  a-fternoon  sessions.    This  was 
done  because  the  teacher  was  told  that  1  student  would  be  leaving  the 
classroom  after  Christmas  although  she  did  not.    In  both  conditions,  16 
trials  were  presented  with  each  stimulus  presented  4  times.    In  the 
choral  condition,  each  student  had  16  opportunities  to  respond  (4  per 
stimulus)  while  in  the  individual  condition  each  student  responded  only 
4  times  (1  per  stimulus).    Thus,  -for  an  individual  group  member,  the 
numtsr  of  exposures  (i.e.,  the  number  of  times  a  student  saw  a  stimulus 
presented  either  to  himself  or  to  another  group  member)  was  equal  across 
conditions,  but  the  number  of  opportunities  to  respond  (i.e.,  the  number 
of  times  the  teacher  asked  a  student  to  respond  per  stimulus)  was 
unequal  across  conditions. 

The  first  four  trials  of  the  first  instructional  session  of  both 
the  choral  and  individual  conditions  were  model  trials.    All  remaining 
trials  were  test  trials.    During  model  trials  the  teacher  held  up  the 
word  card,  said  "Everybody  look,"  and  ensured  the  students  looked  at  the 
card.    She  then  said  "Everybody  get  ready"  (choral  condition)  or 
" <Student^s  name^  .  get  ready"  (individual  condition),  immediately 
modeled  the  correct  response,  and  snapped  her  fingers  as  a  signal  for 
the  students  to  respond.    Correct  imitations  of  the  model  were  followed 
by  the  teacher  saving  'GcdH."  and  repeating  the  target  word.  All 
rci.aif.ing  trials  were  test  trials  in  which  the  teache-  held  up  the  word 
card,  ssid  "Everybody  look,"  ensured  the  students  looked  at  the  card, 
scid  "Evervbod/  get  ready"  (choral  condition)  or  "Stud^-nt^s  name,  get 
re?d."  (individual  condition),  waited  3  sec,  and  snapped  her  fingers  as 
a  signal  for  students  to  respond.    Three  kinds  of  individual  student 
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resDonses  were  recorded  during  both  choral  and  individual  'nstructional 
trials.    First,  a  correct  response  was  de-fined  as  the  student  saying  the 
correct  word  within  2  sec  of  the  signal  to  respond #    Second,  an 
ipzcrrect  response  was  defined  as  the  student  saying  any  word  other  than 
the  correct  one  within  2  sec  of  the  signal  to  respond.    And  third,  a  no 
response  was  defined  as  the  student  not  saying  any  word  within  2  sec  of 
the  Signal  to  respond.    During  the  individual  condition,  when  correct 
responses  occurred,  the  teacher  said,  "Good"  and  repeated  the  target 
word.    For  incorrect  responses  the  teacher  said  "No,  you  need  to  say 
(target  word) , "  and  for  no  responses  the  teacher  said,  "You  need  to  say 
(target  word)".    During  the  choral  condition,  when  all  students  in  the 
group  made  a  correct  response,  the  teacher  said,  "Good"  and  repeated  the 
target  word.    When  at  1  eas-t  1  student  made  an  incorrect  response  or  a  no 
response,  regardless  of  the  responses  of  the  other  group  members,  the 
te?zher  said,  "No,  everybody  needs  to  say  (target  word) " .  Following 
each  instructional  session,  students  received  one  token  that  they 
ejfchanged  for  back-up  reinforcers  at  the  end  of  the  day  as  part  of  the 
ongoing  classroom  management  system.    They  were  also  allowed  to  choose 
one  edible  from  an  array. 

Review  trials.    When  one  group  of  choral  or  individual  words  met 
criterion  in  the  probe  sessions,  students  received  review  tr-.als  on 
those  words  during  the  scheduled  instructional  session  until  criterion 
was  met  on  the  other  group  of  words.    Review  trials  consisted  of 
presenting  one  trial  on  each  of  the  four  stimuli.    These  trials  were 
conducted  and  scored  exactly  like  instructional  test  trials.    The  group 
of  words  tnat  did  not  meet  criterion  continued  in  instruction  for  a 
ma.amum  of  5  additional  sessions.    If  criterion  was  not  achieved  by  the 
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fi"fth  session,  these  words  were  taught  using  the  other  condition  until 
criterion  was  met, 
EKperimental  Design 

An  adapted  alternating  treatments  design  (Sindelar,  Rosenberg,  ?< 
Wilson,  1985)  was  used  to  compare  the  e-f-fects  o-f  the  choral  ana 
individual  responding  conditions.    Two  treatments  were  applied  to 
di-f-ferent,  but  equally  di-fficult  behaviors,  and  were  alternated  across 
days.    Criterion  was  based  on  probe  data  which  was  collected  daily  and 
preceded  each  instructional  session. 
Rel iabi1 itv 

Relability  assessments  on  student  responding  and  procedural 
fidelity  (Bi 1 1 ingsl ey ,  White,  h  Munson,  1980)  were  conducted  at  least 
once  a  week  during  probe,  choral ,  and  individual  conditions.  Teacher 
behaviors  that  were  measured  during  probe  procedural  reliability 
assessments  included  the  teacher:  presenting  the  correct  stimulus, 
saying  "Look,"  ensuring  the  student  attended,  saying  "What  word?," 
waiting  3  sec,  providing  the  correct  cons-^quences ,  and  waiting  the 
intertrial   interval .    Behaviors  measured  during  instructional  procedural 
reliability  assessments  included  the  teacher;  presenting  thc>  correct 
stimulus,  saying  "Everybody  look,"  ensuring  students  looked,  saying 
"Everybody  get  ready"  '  horal  condition)  or  " (Student ^s  name) .  get 
ready"  (individual  condition),  giving  the  model    (model  trials  only), 
waiting  3  sec  (test  trials  only),  snapping  her  ringers,  providing  tie 
correct  consequences,  and  waiting  the  intertrial   interval  . 
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Resul ts 

Reliability  Estimates 

Interobserver  reliability  on  student  responding  and  procedural 
'fidelity  was  conducted  during  337,  oi  the  probe  sessions  'for  Drew,  Betty, 
and  Colin,  and  31'^  O'f  the  probe  sessions  "for  Andrea.  Reliability 
estimates  during  instructional  conditions  were  collected  during  30%  O'f 
the  choral  responding  sessions  "for  all  students,  42X  O'f  the  individual 
condition  sessions  ^or  Drew,  Betty,  and  Colin,  and  45ii  o^f  the  individual 
sessions  -for  Andrea.    Student  responding  reliability  estimates  were 
calculated  usin:j  tl"5  point-by-point  method  (the  number  o^f  agreements 
divided  by  the  number  o-f  agreements  plus  disagreements  multiplied  by 
100)  .    The  mean  percent  o-f  agre^pment  on  student  responding  during  probe 
se-isions  was  94  (range  75-100),  98  (range  75-100),  93  (range  75-100), 
and  96  (range  83-100)  -for  Andrea,  Drew,  Betty,  and  Colin,  respectively. 
Student  responding  reliability  was  also  collected  during  instructional 
sessions  although  only  the  probe  data  were  used  to  determine  criterion. 
The  mean  percent  o-f  agreement  on  student  responding  during  choral 
condition  sessions  was  96  (range  94-100)  'for  Andrea,  93  (range  /5-100) 
'for  Drew,  93  (range  81-100)  'for  Betty,  96  (range  81-100)  'for  Colin,  and 
was  100  -for  all  students  during  individual  condition  sessionsi 
Procedural  reliability  was  calculated  by  dividing  the  number  O'f  teacher 
behaviors  observed  during  a  session  by  the  number  O'f  teacher  behaviors 
that  should  havf  occurred  as  writtjjn  in  the  procedures  and  multiplying 
by  100  (Billingsley  et  al..  1980).    Across  all  students  in  probe 
sessions,  mean  reMability  estimates  were  100*4  ior  all  teacher  behaviors 
except  -for  giving  the  attending  cue  (»neans97X,  range=B5-100%)  ,  giving 
the  instructional  cue  (mean-97*^^  range=98-1005i)  ,  anc  waiting  3  sec 
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(mean=99,6Xf  rdngB=98- 100%) .    During  group  instructional  sessionsi 
reliability  estimates  were  100%  ior  all  teacher  behaviors  except  -for  . 
providing  the  correct  consequences  (mean=96%,  range=B8-100%)  in  the 
choral  condition  and  ensuring  attending  (mean=99%,  range=94-1005i)  ,  and 
waiting  the  intertrial  interval   (mean=96%,  range=94-100%)  in  the 
individual  condition • 
E'f-f ecti veness  and  F'f'ficiency 

The  percent  o-f  correct  responses  across  probe  sessions  -for  all 
students  are  shown  in  Figure  li    The  closed  triangles  represent 
performance  on  choral  condition  words  and  the  open  circles  represent 
performance  on  the  individual  condition  words.    The  model -1 ead-test 
procedure  using  choral  responding  was  effective  in  teaching  4 
community-signs  to  all  students  without  modification  of  the  procedures* 
In  the  individual  responding  condition,  the  model -1 ead-test  procedure 
was  effective  in  teaching  4  community-signs  to  an  individual  criterion 
to  Andrea,  Betty,  and  Colin  without  modification  although  Andrea's 
^-c'hpc'^dirig  did  not  maintain  at  criterion  levels  on  1  word  after  the 


session  31  due  to  an  extended  illness.    For  Drew,  an  individual 
criteriori  was  not  met  on  1  word  in  the  individual  responding  condition, 
so  during  group  instruction  the  individual  words  were  taught  using 
choral  responding  until  criterion  was  reached.    This  required  four 
ses^sions  for  Drew  to  meet  the  individual  criterion  and  one  additional 
session  for  the  group  to  meet  the  group  criterion. 


*  4 
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Data  ^roin  an  equal  number  oi  choral  and  individual  sessions  were 
analysed  to  determine  the  relative  efficiency  oi  the  two  conditions. 
Data  -from  the  first  seven  sessions  conducted  with  each  condition  were 
used  to  compare  the  conditions  since  the  eighth  and  all  additional 
sessions  oi  the  choral  condition  were  review  trial  sessions.    These  data 
are  presented  in  Table  2.    Following  seven  sessions  with  each  condition, 
students  had  an  equal  number  of  112  total  exposures  to  stimuli  in  each 
condition  and  an  unequal  number  opportuntit ies  to  respond  with  112  in 
the  choral  condition  and  28  in  the  individual  condition.    With  this 
number  of  exposures  and  opportunities  to  respond,  all  students  had 
responded  correctly  on  4  words  during  probes  on  choral  words.  On 
individual  condition  words  during  probe  sessions,  Andrea  and  Drew 
correctly  read  3  community-sign  words,  Betty  variably  read  3-4  signs  and 
Colin  correctly  identified  all  4  signs.    Thus,  the  choral  condition  was 
slightly  more  effective  than  the  individual  condition.    The  number  of 
errors  during  instructional  sessions  ranged  from  13-24  in  the  choral 
condition  and  2-14  in  the  individual  condition,  however,  the  percent  of 
errors  in  the  choral  condition  was  lower  or  equal  to  the  individual 
condition  for  all  students  except  Colin  because  of  the  greater  number  of 
opDortunities  to  respond  in  the  choral  condition.    Although  choral  and 
individual  sessions  had  an  equal  number  of  trials,  the  individual 
sessions  too>   9  minutes  less  than  the  choral  sessions. 


Insert  Table  2  about  here 
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Discussion 

In  Experiment  I,  choral  and  individual  responding  conditirns  were 
compared.    The  number  of  exposures  per  stimulus  was  equal  but  the  number 
oi  opportunities  to  respond  per  stimulus  was  unequal  across  conditions. 
The  results  indicated  that  the  choral  condition  was  slightly  more 
efficient  for  3  of  4  students  when  the  data  were  compared  for  an  equal 
number  of  sessions.    The  choral  sessions  took  slightly  more  time  than 
the  individual  sessions  although  the  sessions  had  the  same  number  of 
trials.    This  may  have  been  because  the  teacher  took  a  few  more  seconds 
each  trial  to  score  all  students'  responses  in  the  chor^J  condition  as 
compared  to  1  student's  response  each  trial  in  the  individual  condition. 
Since  the  choral  condition  may  have  been  more  efficient  because  the 
number  of  opportunities  to  respond  was  greater  than  in  the  individual 
condition,  Experiment  II  was  conducted. 

Experiment  I I 

The  purpose  of  Experiment  II  was  to  compare  the  effectiveness  and 
efficiency  of  a  choral  and  individual  responding  condition  when  the 
number  of  opportunities  to  respond  per  stimulus  was  equal  and  the  number 
of  exposures  per  stimulus  was  unequal  across  conditions. 

Method 

Participants  and  Setting 

The  same  students,  setting,  and  instructor  that  participated  in 
Experiment  I  also  participated  in  Experiment  II. 
Material s 

Eight  community-sign  vgords  were  identified  to  be  taught  during 
Evperiment  II;  four  to  be  taught  in  the  choral  condition  and  four  in  the 
individual  condition.    Words  were  hand  printed  on  index  cards;  white 
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cards  -for  choral  words  and  green  cards  -for  individual  words  as  in 
E;:periment  I.    All  other  materials  were  identical  to  Experiment  I. 
Procedures 

General  Drocedures .    As  in  Experiment  I,  one  small  group 
instructional  session  was  conducted  each  day  using  ?  model -1  ead-test 
procedure.    The  choral  responding  condition  was  alternated  daily  with 
the  individual  responding  condition.    The  words  were  randomly  assigned 
to  the  two  conditions  once  they  had  been  equalized  in  terms  o-f  number  o-f 
syllables,  number  o-f  words,  and  the  students'  ability  to  receptively 
identify  a  pictorial  represention  o-f  the  community-sign.    The  words 
taught  during  the  choral  condition  included  Automotive,  No  Admittance, 
In-formation,  and  Restaurant.    Words  taught  in  the  individual  condition 
included  Operator,  No  Trespassing,  Flammable,  and  Prohibited. 

Probe  procedures.    Daily  probe  trials  were  conducted  prior  to 
instructional  sessions.    Students  received  probe  trials  in  individual 
sessions  and  the  block  o-f  -four  choral  conditio.,  words  was  randomly 
alternated  with  the  bloc^  o-f  -four  individual  condition  words  daily. 
Procec--j.res  were  identical  to  those  used  in  Experiment  I. 

Choral  and  individual  responding  conditions.    These  conditions  were 
the  same  as  in  E>;periment  I  with  students  responding  either  in  unison  or 
individual  1  V.    The  teacher  stated  the  condition  in  e-ffect  prior  to 
beginning  each  session. 

r^cdel -1  ead-test  procedure.    The  model -1  ead-test  procedures  were 
identical  to  those  used  in  Experiment  I  except  -for  the  number  o-f  trials, 
exposures,  and  opportunities  to  respond  presented  during  an 
instructional  session.    In  this  experiment,  the  number  o-f  opportunities 
to  respond  per  stimulus  was  equal  across  conditions,  but  the  number  ot 
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exposures  was  unequal.    That  is,  in  the  choral  condition,  a  total  oi 
eight  trials  were  presented  a  session  with  each  stimulus  presented 
twice.    The  individual  condition  sessions  consisted  oi  32  trials  with 
each  stimulus  presented  8  times.    Thereof  ore,  each  student  in  the  group 
had  2  opportunities  to  respond  per  stimulus  across  conditions  while  they 
were  exposed  to  each  stimulus  2  times  in  the  choral  condition  and  8 
times  in  the  individual  condition. 
E-;  per  i  men  t  a  1  Pes  i  gn 

As  in  Experiment  I,  an  adapted  alternating  treatments  design  was 
used  to  compare  the  e-f^ects  o-f  the  choral  and  individual  responding 
conditions.    The  use  o-f  each  condition  was  alternated  daily  with  a  group 

iour  words  o-f  equal  di-f-ficulty  being  taught  in  each  condition. 
F'el  labl  1  i  tv 

Reliability  assessments  on  procedural  -fidelity  and  student 
responding  were  conducted  as  in  Experiment  !•    The  same  teacher 
behaviors  as  stated  in  Experiment  I  were  also  measured  in  this 
experiment . 

Resul ts 

Reliability  Estimates 

Reliability  estimates  were  calcuated  as  in  Experiment  I, 
Assessments  on  student  responding  and  procedural  fidelity  were  conducted 
during  37'^  o-f  the  probe  sessions,  Z3'/i  oi  the  choral  responding  sessions, 
and  20'^  oi  the  individual  responding  sessions.    Mean  student  responding 
reliabiltv  during  probe  sessions  was         (range  88-100'/^)  ior  Andrea, 
100%  ior  Drew,  99%  (range  88-100%)  ior  Betty,  and  100%  ior  Colin.  Mean 
student  responding  reliability  estimates  during  choral  responding 
sessions  were  92%  (range  71-100%),  97%  (range  88-100%),  97%  (range 
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88-1007.),  and         (range  83-100'^)  *or  Andrea,  Drew,  Betty,  and  Colin, 
respectively.    During  individual  responding  sessions,  student  responding 
reliability  was  lOOX  for  all  students.    Procedural  reliability  estimates 
were  lOOX  across  all  teacher  behaviors  and  students  in  probe  sessions 
e;<cept  -for  teacher  waits  intertrial  interval   (mean=99 .7/{ , 
range=99-'100*>{)  .    During  choral  and  individual  responding  sessions, 
reliability  estimates  were  100%  -for  all  teacher  behaviors  except  teacher 
provides  correct  consequences  (means97Z,  range-75-100%)  in  the  choral 
condition  and  (mean=98.9X,  range=96-100Z)  in  the  individual  condition, 
and  teacher  waits  intertrial  interval   (means9B'>i,  ranges88-100/J)  in  the 
choral  condition,  and  (mean=99'>i,  range=97-100/J )  in  the  individual 

^ndition . 
t -f-fectiveness  and  E-f-Ficiency 

The  percent  of  correct  responses  -for  all  students  are  shown  in 
Figure  2.    The  closed  triangles  represent  performance  on  choral 
condition  words  and  the  open  circles  represent  performance  on  the 
individual  condition  words.    The  model -1 ead-test  procedure  using  choral 
responding  was  effective  in  teaching  4  community-sign  words  to  Colin, 
and  variable  correct  responding  on  2-3  words  to  Andrea,  Drew,  and  Betty. 
The  individual  responding  condition  was  effective  in  teaching  4  words  to 
all  students.    Some  modifications  of  the  procedures  as  written  occurred 
to  increase  correct  responding.    On  session  24,  an  error  correction 
procedure  was  implemented  in  which  the  te?.£:ner,  following  an  incorrect 
or  no  response,  said  "No,  you  need  to  say  (correct  response)" 
(individual  condition)  or  "No,  everybody  needs  to  say  (correct 
response) " .  (choral  condition)  and  then  required  students  to  repeat  the 
correct  response  either  individually  or  chorally  depending  upon  the 
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conditon  in  e-f-fect.    In  addition,  following  15  sessions  conducted  with 
individual  and  choral  responding  conditions,  instruction  was  stopped 
even  though  the  group  criterion  had  not  been  met  in  the  choral 
condition.    This  was  done  because  an  equal  number  o-f  sessions  hrd  been 
conducted  with  both  conditions  and  the  individual  condition  had  been 
shown  to  be  the  most  e-f-fective  condition. 


Insert  Figure  2  about  here 


The  number  o-f  sessions  to  an  individual  criterion  in  the  individual 
condition  was  7,  7,  14,  and  2  -for  Andrea,  Drew,  Betty,  and  Colin, 
respectively.    Colin,  the  only  student  to  meet  criterion  in  the  choral 
condition,  required  6  sessions  to  criterion  and  Andrea,  Drew,  and  Betty 
still  had  not  met  criterion  a-fter  15  sessions  o-f  instruction  in  the 
individual  condition.    Data  were  analysed  -from  the  15  choral  and  15 
individual  sessions  in  terms  o-f  number  o-f  exposures  and  opportunities  to 
respond,  number  and  percent  o-f  errors,  and  minutes  o-f  direct  instruction 
time.    These  data  are    presented  in  Table  2.    An  equal  number  o-f 
opportunities  to  -espond  (120)  in  each  condition  was  presented  with  an 
unequal  number  o-f  exposures  in  the  choral  condition  (120)  and  individual 
condition  (474).    With  120  exposures  and  opportunities  to  respond  in  the 
choral  condition,  during  probe  sessions,  Andrea  responded  correctly  on  1 
sign,  Drew  had  variable  correct  responses  on  1-2  signs,  Betty  had  read  2 
signs,  and  Colin  had  learned  all  4  signs.    With  474  exposures  and  120 
opportunities  to  respond  in  the  individual  condition,  Andrea,  Betty,  and 
Cc'Un  had  learned  4  signs  and  Drew  had  learned  3-4.    It  shouid  be  noted 
that  Betty  had  456  e;:posures  and  114  opportunities  to 
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respond  because  she  was  required  to  leave  the  group  early  during  one 
individual  session  because  o-f  misbehavior.    Across  students,  the  number 
o^  errors  during  choral  condition  instructional  sessions  ranged  from 

and  -from  11-62  in  the  individual  conditions.    Since  the 
oppi'^'-t unities  to  respond  were  equal  across  conditions,  the  percent  of 
error  can  be  LwDpared.    Percentages  of  error  were  10-20'>i  lower  in  the 
individual  condition  for  ai  1  students  e.ucept  Betty  who  had  a  percent  of 
error  that  was  A'/i  lower  in  the  choral  condition.     I*.  t  =  '  . " 

instructional  time,  the  indiviudal  sessions  took  app»-&^j imatel  >  2,5  times 
longer  to  conduct  than  the  choral  sessions,  but  the  individual  sessions 
had  32  trials  compared  to  choral  sessions  which  had  only  8  trials  per 
session • 

Discussion 

In  Experiment  II,  choral  and  individual  responding  conditions  were 
compared  when  the  number  of  opportunities  to  respond  per  stimulus  was 
equal  across  conditions  (i.e.,  two  per  stimulus),  but  the  number  of 
exposures  per  stimulus  was  unequal  witn  two  per  stimulus  in  the  choral 
condition  and  eight  per  stimulus  in  the  individual  condition.  The 
results  indicated  that  the  individual  condition  was  more  effective  than 
the  choral  condition  with  only  1  of  the  4  students  meeting  criterion  in 
the  choral  condition  arter  15  sessions  of  instruction.    Since  the 
individual  condition  may  have  been  more  effective  and  efficient  due  to 

9^*6f'ter  nu.mL-er  of  opportunities  to  respond,  Experiment  III  was 
conducted. 

EXPERIMENT  III 

The  purpose  of  Experiment  III  was  to  compare  the  most  effective  and 
efficient  conditions  from  Experiments  I  and  II.    The  choral  condition, 
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in  which  students  had  -four  exposures  and  -four  opportunities  to  respond 
per  stimulus  each  session,  was  compared  to  the  individual  condition,  in 
which  students  were  exposed  to  each  stimulus  eight  times  and  had  two 
opportunities  to  respond  per  stimulus  each  session. 

Method 

Participants  and  Setting 

Three  subjects  from  Experiments  I  and  II,  Andrea,  Drew,  and  Colin 
participated  in  Experiment  III.    A  -fourth  subject,  Jarrod ,  replaced 
B?tty  since  she  was  leaving  the  classroom.    Jarrod  was  7  yr  2  mo  old. 
He  obtained  an  ID  score  oi  51  as  measured  by  the  Stanford-Binet .  Jarrod 
was  diagnosed  as  moderately  mentally  handicapped  and  was  nonambulatory 
as  a  result  oi  spina  bifida.    He  was  able  to  read  a  few  safety  symbols 
and  perform  simple  workshop  tasks.    He  comm-.-.i -ated  by  speaking  in 
complete  sentences. 
Material s 

In  this  e.tperiment,  eight  phrases  which  contained  the  names  of 
places  in  the  students'  local  community  were  identified  to  be  taught; 
four  with  choral  responding  procedures  and  four  with  individual 
responding  procedures.    The  phrases  were  written  in  black  ink  on  white 
c^rds  fo.-  those  taught  in  the  choral  condition  and  green  cards  for  those 
taught  in  the  individual  condition.    All  other  materials  used  were 
identical  to  Eyperiment  I. 
Fv-Qcedurc-s 

General  procedures.    As  in  Experiment  I,  one  small  group 
instructional  session  i^as  conducted  each  day  if  all  students  were 
presen-  .    A  model -1  ead-test  procedure  was  used  to  teach  students  to 
expressively  read  phrases  which  were  the  names  of  local  places.    The  two 
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instructional  conditions,  choral  and  individual  responding,  were 
alternated  across  days.    Once  the  phrases  were  equalized  as  to 
difficulty  in  terms  o-f  the  number  of  words  in  a  response  and  the 
student's  ability  to  receptively  identify  a  photograph  of  the  place, 
they  were  randomly  assigned  to  a  condition.    The  four  phrases  taught  in 
the  chcral  condition  included  Ci.aldren's  Palace  (toy  store),  Rupp  Arena 
(basketball  arena),  Health  Departmbnt ,  and  Triangle  Park  (city  park). 
The  phrases  taught  during  the  individual  condition  included  Turf  land 
Mall    (shopping  mall).  Festival  Market  (dining  and  shopping  facility), 
Commcnwealth  Stadium  (football  arena),  and  Humane  Society  (animal 
she! ter) . 

F'-sbe  procedures .    Individual  daily  probe  trials  were  conducted 
each  day  prior  to  instructional  sessions.    The  eight  phrases  were 
prese-ted  in  blocks  of  four  trials  of  choral  and  individual  stimuli  and 
the  blocks  were  rando.Til  y  alternated  daily.    All  other  procedures  were 
identical  to  Experiment  I. 

Choral  and  individual  responding  conditions.    The  choral  and 
individual  responding  conditions  consisted  of  students  responding  in 
unison  (choral  condition)  or  individually  as  called  on  by  the  teacher 
(individual  condition)  as  in  Experiment  I. 

Model -lead-test  procedure.    The  model -1 ead-test  procedures  were 
id^^tical  to  tho-_e  L-.sed  in  Experiment  I  except  for  the  number  of  trials, 
e;;Dosureb,  and  opportunities  to  respond  presented  during  an 
inst'-uctional  session.    In  this  experinent ,  the  most  efficient 
conditions  from  E;;periment&  I  and  II  were  compared.    The  choral 
condition  was  implemented  e-actlv  as  in  Experiment  I.    That  is,  16 
tric<.:s  were  presented  each  session,  in  which  eacn  student  had  4 


415 


Choral  and  Individual  Responding 

23 

opportunities  to  respond  per  stimulus  and  4  exposures  per  stimulus.  The 
individual  condition  was  implemented  exactly  as  in  Experiment  II »  in 
which  32  trials  were  presented  each  session.    Each  student  had  2 
opportunities  to  respond  and  8  exposures  ^e^^  stimulus. 
E.cerl mental  De-ign 

An  adapted  alternating  treatments  design  was  used  to  compare  the 
eiiezts  Q-f  the  choral  and  individual  responding  conditions. 
Rel iabil itv 

Re-iability  assessments  on  student  responding  and  procedural 
•fidelity  were  collected  at  least  once  per  week  and  were  conducted  as  in 
Experiment  I. 

Resul ts 

ReliabiUtv  Estimates 

Reliability  assessments  on  student  responding  and  procedural 
•fidelity  were  calculated  as  in  Experiment  I  and  were  collected  during 
C?/.'  CT  the  probe  sessions,  43'/i  o^  the  choral  responding  sessions »  and 
297.  oi  the  individual  responding  sessions.    Mean  student  responding 
reliabiMty  was  lOOX  for  all  students  in  probe »  choral  responding »  and 
individual  responding  sessions.    Procedural  reliability  was  also  100% 
•fc^  all  teacher  behaviors  in  all  conditions. 
Ef f ect w&ngrS  and  E-f-ficiencv 

The  percent  o^f  correct  responses  for  al  1  students  are  shown  in 
Figure  3.    Th«  closed  triangles  represent  per^formance  on  choral 
condition  words  and  the  open  circles  represent  performance  on  individual 
condition  words.    Due  to  time  limitations  because  of  the  end  of  the 
schocl  year,  seven  sessions  in  each  condition  were  conducted  before  the 
experiment  ended.    The  total  number  of  exposures  across  seven  sessions 
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was  112  in  the  choral  conditi.-^n  and  224  in  the  individual  condition} 
number  oi  opportunties  to  respond  was  112  in  the  choral  condition  and  56 
in  the  individual  condition.    The  comparison  data  are  presented  in  Table 
2.  The  choral  condition  was  effective  in  teaching  all  4  names  o^  places 
to  Andrea  and  Colin,  a  variable  2-3  phrases  to  Drew,  and  1  phrase  to 
Jarrod.    The  individual  condition  resulted  in  Colin  correctly  reading  4 
phrases,  Andrea  and  Drew  reading  a  variable  3-4,  and  Jarrod  reading  no 
phrases  during  probe  sessions.    Only  slight  differences  between  the  two 
conditions  were  found  and  no  modifications  of  the  procedures  as  written 
were  made.    The  mean  number  of  errors  across  students  was  26  in  the 
choral  condition  and  25.5  in  the  individual  condition.    Percent  of  error 
was  lower  across  students  in  the  choral  condition  but  the  choral 
condition  also  presented  students  with  twice  the  number  of  opportunities 
to  respond.    The  choral  condition  also  took  25  less  minutes  of 
instruction  time  although  only  16  trials  per  session  were  presented  in 
thi«i  condition  compared  to  32  trials  per  session  in  the  individual 
condition . 


Insert  Figure  3  about  here 
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Discussion 

The  model -lead-test  procedure  was  e-f-fective  in  establishing 
criterion  level  responding  ^or  2  students  in  the  choral  condition,  and 
students  in  the  indi  -idual  condition,  although  1  student's  responding 
did  not  maintain  at  criterion  levels.    The  two  most  e-ffective  and 
ef -fie lent  conditions  -from  Experiments  I  and  II  were  compared  and  only 
Slight  di-f^erences  were  ^ound  in  terms  o-f  the  superiority  o^  one 
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condition  over  another •    The  two  conditions  were  compared  based  on  data 
from  seven  sessions.    Because  oi  the  end  of  the  f^chaol  year,  the  effects 
of  the  conditions  later  in  instruction  were  not  able  to  be  conipc\red. 


The  purposes  of  these  experiments  were  to  compare  the  effects  of  a 
choral  and  individual  responding  condition  when  (a)  the  number  of 
e;^pQsure£  per  stimuli  were  equal  across  conditions,  (b)  the  number  of 
opportunities  to  respond  were  equal  across  conditions,  and  (c)  the  two 
Qost  effective  and  efficient  conditions  from  Experiments  I  and  II  were 
implemented.    In  Experiment  I,  when  exposures  were  equal  across 
conditions  but  opportunities  to  respond  were  greater  in  the  choral 
condition,  the  choral  condition  was  slightly  more  effective.  Using 
trr.iitional  efficiency  measures,  the  minutes  of  instructional  time  were 
less  in  the  individual  condition  probably  because  the  teacher  took  more 
time  to  score  all  group  members'  responses.    The    percent  o^  errors  were 
not  compared  because  the  number  of  opportunities  to  respond  was  much 
greater  in  the  choral  condition.    In  E;{periment  II,  when  opportunities 
to  respond  were  equal ,  but  exposures  were  greater  in  the  individual 
condition,  the  individual  condition  was  more  effective  and  the  Qercent 
of  e^ror  w£'£  substantially  lower  for  3  of  the  4  students.  The 
individual  sessions  too\.  longer  to  conduc\:  due  to  the  larger  number  of 
trials.     In  Experiment  III,  when  the  most  effective  conditions  from 
Experiments  I  and  II  were  compared  (i.e.,  the  choral  condition  from 
Exoeriment  I  and  the  individual  condition  from  Experiment  II),  only 
slight  differences  in  effectiveness  were  found.    Based  on  these  results, 
a  specific  recommendation  for  teachers  to  use  choral  or  individual 
responding  cannot  be  made.     It  appears,  however,  that  the  number  of 
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exposures  and  opportunities  to  respond  did  play  an  important,  role  in 
student  responding.    When  either  o-f  these  variables  were  increased , 
students  responded  more  e^f 'f  ecti vel  y  •    Even  when  students  were  exposed  ta 
stimuli  but  were  not  asked  to  respond,  the  increased  number  o'f  exposu.'es 
seemed  to  increase  correct  responding.    In  Experiment  I  when  the  ratio 
O'f  opportunities  to  respond  in  the  choral  condition  to  opportunt it i es  to 
respond  in  the  individual  condition  was  4:1,  the  choral  condition  was 
more  e-f^ective.    Additionally,  In  Experiment  II,  when  the  ratio  o-f 
exposures  in  the  c^  - al  condition  to  exposures  in  the  individual 
condition  was  1:4,  the  individual  condition  was  more  e'f'fective. 
However,  in  Experiment  III,  when  the  ratio  across  conditions  of 
eKfosures  and  opportunities  to  respond  was  reduced  to  1:2,  slight 
dif fe-^ences  were  found.    Therefore,  it  apoears  that  when  the  number  of 
e.^posures  or*  opportunities  to  respond  are  much  grt??ter  in  one  condition 
over  anctner,  students  learn  more  effectively  when  th«y  have  more 
exposures  or  rpsronses,  regcnrdless  if  choral  or  individual  responding 
occur . 

Implications  for  classroom  instruction  are  that  tf^achers  should  be 
aware  of  the  number  of  exposures  and  opportunities  to  respond  that 
studerts  receive  in  an  instructional  session  and  increase  these  whenever 
possible  -for  ma;:imum  learning,    Chori:^!  or  individual  responding  are  both 
effective  when  students  have  encugh  exposures  or  opportunities  to 
►'espond,  a- thouvh  a  choral  responding  condition  always  needs  some  typp 
c-^  individual  asse^srierit  component  to  insure  each  stude.it 's  progr«';>s  in 
t"^  It  Ik  r.- ;   ^  •*  t  :  .    :  .      ■      .        :     r  :"  c:w  :^rt^ini  ties  to 

rt-^c:-:'  bv  'jei^-^  cN:.'-a«  respcr  dina  ,  since  tht  number  of  triads  in  a 
seHsion  does  noi.  havu  to  be  gre^^tly  increased  c     in  t^^  individual 
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condition.    Future  research  should  examine  variables  that  would  lead  to 
more  ef-ficienl  learning,  including  the  optimum  number  o-f  exposures  and 
opportunities  to  respond,  optimum  number  o-f  trials  in  a  session,  the 
relationship  o-f  choral  and  individual  responding  to  exposures  and 
opportunities  to  respond,  and  the  e^^ects  o^  active  student  responding 
cooparecJ  to  observational  exposures  o-f  target  stimuli. 
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Table  1 


Description  O'f  Students 


Name 
Gender 


C.A. 


Test 


Score 
Diagnosis 


Functioning  Level 


Andrea 
Feme.)  e 


lOyr  7mo 


Drew 
Mai  e 


12yr  llmo 


Bettv 
Femal e 


llvr  4mo 


Col  in 
Male 


13yr  4fno 


Wechsl er 
Intel  1 igence 
Test  -for 
Chil dren-R 


Kau-f  man 
Assessment 
Battery  for 
Chil dren 


Stanford* 
Bxnet 


Stanford* 
Binet 


Full  scale 
IQ  48! 

Down  syndrome 


Full  scale 
IQ  48 


Reads  many  recipe, 
food,  and  survival 
words ;  performs 
complex  cooking 
chains;  speaks  in 
complete  sentences. 

Reads  survival  and 
food  words}  performs 
simpl e  workshop 
chains |i  speaks  in 
complete  sentences. 


Full  scale         Reads  survival  and 
IQ  42;  food  words;  performs 

Down  syndrome;  simple  workshop 
Attention  chains;  speaks  in 

Deficit  2--4  word  phrases. 

Disorder 


Ful 1  seal e 
IQ  33; 
Down  syndi 
Unil  ateral 
hearing  loss 


Reads  many  recipe, 
food,  and  survival 
'ne;  words;  performs 
compl  e;-:  cook  ing 
chains;  speaks  in 
2-3  word  phrases. 
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IffKiency  Pata  ^or  Choral  Responding  and  Individual  Rgspondino  Condif  innc 
;iKPERINENT  I 


Condition    Trials  Exposures  OTRa    Exposures  OTR       Total  Total  I 

per      per        per     per  per       I  Exp  i  OTR 

iessior.  session  session  stiulus  stinulus 

per  per 

session  session 

Student 


Stinuli  Mastered      ^kmber/Percent     Errors     Minutes  of 

Instruction 


Andrea  Drew  Betty  Cq\  in    flndr^a    DreM    Settv    Col  in 
^*        16        16        4         4         112    112       4      4      4      4       13/122  23/212  24/212  15/132  35 


Individual    16  16 


^         112     28       3      3      3-4    4       7/252    6/212    14/502    2m  26 


EXPERIMENT  II 

:ondition    Trials  Exposures  OTR     Exposures  OTR       f^tlH^Hi       Tstioul  i  Mastered      Nuaber/Percent  oi  Errors     Minutes  of 

per      per        per     per  per       I  Exp  I  OTR 

session  session  session  stinulus  stimulus 

per  per 

session  session 

■^^^^  Andrea  Drew  Betty  Col  in    Andrea    Drew    Bettv  Colin 


Instruction 


)iora1 


8 


e 


120    120       1      1-2  2 


33/282  46/382  58/482  26/2:5,'  44 


individual    32        32  8 


2        474b  120C      4  3-4 


4       21/182  21/182  62/522  11/92  112'! 


idividual  3: 


224  56 


2-4  0 


25/452  18/322  47/842  12/212  69 


Opportunities  to  Respond 
fctty  had  456  exposures  because  she  was  required  to  leave  one  session  early  due  to  eisbehavior 
totty  had  114  opportunities  to  respond  because  she  Has  required  to  leave  one  session  early  due  to  .isbehavior 
mty  had  114  mnutes  of  instruction  because  she  Mas  required  to  leave  one  session  early  due  to  misbehavior 
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Figure  Captions 

Figure  1.    The  percent  of  correct  responses  for  each  student  on 
community-sign  words  taught  with  choral  and  individual  responding 
conditions.    Probe  sessions  are  labeled  along  the  abscissa ■  Dashed 
lines  indicate  a  1-4  weekday  break  between  sessions.    Break  lines 
represent  an  Interruption  in  instruction  of  at  least  1  school  week. 
Figure  2.    The  percent  of  correct  responses  for  each  student  on 
community-sign  words  taught  with  choral  and  individual  responding 
conditions.    Probe  sessions  are  labeled  along  the  abscissa.  Dashed 
lines  indicate  a  1-4  weekday  break  between  sessions.    Break  lines 
represent  an  interruption  in  instruction  of  at  least  1  school  week. 
Figure  3.    The  percent  of  correct  responses  for  each  student  on  names 
local  places  taught  with  choral  and  individual  responding  conditions. 
Probe  sessions  are  labeled  along  the  abscissa.    Dashed  lines  indicate 
1-4  weekday  break  between  sessions.    Break  lines  represent  an 
interruption  in  instruction  of  at  least  1  school  week. 
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Abstract 

The  use       a  general  and  speci'fic  attentional  response  was  evaluated  in 
t.?dching  discrete  tasks  (i.e.^  sa^fety  symbol  ident i'f icat ion ,  numeral 
identi-f  icat icn  ,  and  photograph  identi-f  icat  ion)  to  4  students  witn 
moderate  mental  retardation.    A  constant  :ime  delay  procedure  was  u?ed 
in  a  small  group  instructional  -format.    A  general  attenti-onal  response 
in  which  students  were  rL^uired  to  simply  look  at  the  stimulus  be-fore 
responding,  was  compared  with  a  speci-fic  attentional  response  condition 
in  which  students  were  required  to  match  the  target  stimulus  be^fore 
responding.    An  adapted  alternating  treatments  design  was  used  to 
compare  the  conditions.    The  results  indicated  that  all  students  learned 
all  responses  in  both  conditions,    Ef-ficiency  data  in  terms  o-f  sessions, 
errors,  and  instructional  time  to  criterion  were  compared.    The  general 
condition  was  more  e-f-ficient  in  terms  o-f  sessions  to  criterion  -for  I.  oi 
the  4  subjects  with  the  speci-fic  condition  being  slightly  more  e-f^icient 
•for  the  -fourth.    The  two  conditions  were  essentially  equal   in  terms  o-f 
percent  c-f  errors  to  criterion  -for  all  subjects.    The  general  condition 
resulted  in  less  direct  instructional  time  -for  the  group  because  o-f  the 
additional  time  required  to  per-form  the  speci-fic  attentional  response. 
Observational  learnine  ^i^e.,  students'  ability  to  name  other  students' 
target  stimuli)  was  also  measured.    Three  o-f  the  4  students  learned  more 
observational  stimuli  that  were  taught  in  the  speci-fic  attentional 
re&tonse  condition  while  1  student  learned  more  oi  the  stimuli  taught  in 
the  gene»-c<i  attent ionct)  response  condition. 
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Comparison  o-f  General  and  Speci-fic  Attentional  Responding 
During  Small  Group  Instruction 
The  constant  time  delay  procedure  has  been  shown  to  be  an  effective 
and  efficient  instructional  strategy  in  both  one-to-one  wind  smal  i  qroup 
instructional  arrangements.    In  small  groups,  it  has  been  used 
successfully  in  teaching  both  discrete  and  chained  tasks  to  students 
with  handicapping  condi'*ions  ranging  from  severe  to  mild  (Doyle,  Gast , 
Wolery,  Ault,  S<  Farmer,  1990  5  Gast,  Wolery,  Morris,  Doyle,  &  Meyer, 
1990;  Schoen      Sivil  1989;  Wolery,  Ault,  Gas,t ,  Doyle  8<  Griffen,  in 
press;  Wolery,  Cvbriwsky,  Gast,      Boyle-Gast,  in  press).    One  way  to 
enhance  the  effectiveness  and  efficiency  of  this  procedure  may  be  to 
increase  students'  attention  to  the  stimuli  prior  to  the  delivery  o^  the 
task  direction.    Researchers  have  noted  the  importance  of  attention  in 
effective  teaching  practices  (Becker,  Engelmann,      Thomas,  197^-;  Wolery* 
Bailev,  ?/  Sugai,  19BB)  .    Use  of  an  attentional  cue  and  response  p'^ior  to 
the  delivery  of  the  task  direction  allows  the  teacher  to  evaluate 
whether  students  are  attending  to  the  target  stimuli   (Collins,  Gast, 
Ault,      Wolery,  in  press).    Several  types  of  attentional  cues  and 
responses  can  be  used  by  the  teacher.    An  attentional  response  can  -first 
be  defined  by  the  response  required  of  the  student;  whether  it  is  active 
or  inactive.    An  active  attentional  response  requires  the  student  to 
actively  perform  a  response  (i.e.,  direct  their  eyes  toward  a  stimulus 
card,  trace  their  finger  over  a  stimulus).    An  inactive  attentional 
response  does  not  require  the  student  to  perform  an  active  response 
u.e.,  the  teacher  sav^s,  *'Let's  begin,"  the  teacher  writes  a  word  before 
the  student  is  asked  to  read  it).    Attentional  responses  are  also 
dtr-^ined  by  being  general  or  specific.    A  general  attentional  response 
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refers  to  the  student  being  asJ.ed  to  attend  to  the  stimulus  in  general 
(i.e.,  tes'her  says  "Loof^  "  "Eyes  on  card"  be-fore  asking  student  to 
resDond)  .    A  speci-fic  attentional  response  r-^quires  the  student  to 
attend  to  the  releyant  characteristics  o-f  the  stimulus  (i.e.,  match  the 
stifT.'lus,  ssv  the  letter  names  o-f  a  stimulus,  or  trace  the  stimulus 
be-fore  responding).    Both  general  and  speci-fic  attentional  responses  can 
require  an  active  or  inactive  response  from  the  student.    In  a  study 
condvcted  bv  Wol ery  et  al .   (in  press),  an  active,  general  attentional 
response  vgas  compared  with  an  j>ctive,  .peci-fic  attentional  response  in 
teaching  -four  sets  o-f  information  to  adolescents  with  learning  and 
be^c•,;r-  z.z-^r  ^i'- h .        ■■  ;•  r-^i.^ig  recuired  students  to    ook  at 

t^-e  lar?e*  c*.:t.U;£  be-^cre  respcdinc ,  while  the  specific  response 
reaui-ed  sturlents  to  rsQz-it  ti-fc-  +^E^   direction  before  responding. 
Results  indicated  the-*  acquisitor  of  target  stimuli  was  not 
differentially  affected  by  the  general  or  specific  att6ntion.?tl  response, 
but  the  specific  attentional  response  did  facilitate  the  maintenance  o-' 
observational  stimuli  and  acquisiton  of  related,  non-target  behaviors. 
In  a.-icther  study,  Al  ig-Cybr iwsky ,  Wolery,  and  Bast  (1990)  compared  an 
active,  general  attentional  response  with  an  active,  specific 
attentional  response  with  preschoolers  with  developmental  delays  in 
te?ch:ng  sight  word  reading.    The  general  response  required  students  to 
Ic'Of.  at  the  stimulus  before  being  asked  to  read  it.    The  specific 
attentional  response  required  students  to  say  the  letter  names  after  the 
teacher  befcre  being  asfed  to  read  the  word.    The  results  indicated  that 
the  ccaji  =  it:on  of  ta'-vjet  stimuli  was  not  differentially  affected  by  the 
tvpe  of  attentional  response  used,  but  students  were  able  tc- 
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e;;pressiveW  read  and  receptively  identi-fy  more  o-f  the  other  group 
members'  words  that  were  taught  with  a  speci-fic  attentional  response. 

The  purpose       this  investigation  was  to  compare  the  eHectiveness  and 
e-f-ficiency  o-f  a  constant  time  delay  procedure  used  with  an  active, 
general  attentional  response  versus  an  active,  specific  attentional 
response  on  the  acquisition  o-f  target  and  observational  behaviors. 

Method 

Participants  and  Setting 

Four  students,  3  males  and  1  female,  enrolled  in  a  seH-contained 
classroom  -for  students  with  moderate  mental  handicaps  participated  in 
this  irwestigation ,    The  classroom  was  housed  within  a  regular  public 
school  building.    Prerequisite  skills  exhibited  by  all  students 
included:  (a;  adecuate  auditory  and  visual  abilities  to  hear  and  see 
stimuli  presented;  (b)  ability  to  sit  and  attend  to  stimuli  in  a  small 
group  arrangement  -for  a  minimum  o-f  15  minutes;   (c)  ability  to  imitate  an 
e;.Dressive  tea::her  model;   (d)  ability  to  wait  at  least  4  sec  icr  a 
prompt  from  the  teacher;  and  (e)  ability  to  match  the  target  stimuli. 
Additional   information  on  individual  subjects  is  included  in  Table  1. 


Insert  Table  1  about  here 


All   instructional  sessions  were  conducted  by  the  students' 
clct££'-.om  teacher  at  a  semicircular  table  located  in  the  back  o-f  the 
6.4m  ;•;  B.^'m  classroom.    Students  sat  in  the  same  seat  each  session  and 
were  seated  so  that  the  stimuli,  teacher  directions,  and  the  other 
students'  reEDonses  could  be  easily  seen  and  heard.    During  the 
instructional  sessions,  students  in  the  class  not  participating  in  the 
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5t.-y  were  involved  in  individual  activities  and  were  supervised  by  the 
instructional  assistant  • 

Si/;  di-f-ferent  stimuli  were  targeted  to  be  taught  to  each  student, 
Carris  and  Chris  learned  sa-fety  signs  and  symbols,  Brandon  learned  to 
name  photographs  o-f  clothing,  and  Jarrod  was  taught  to  name  numerals, 
'or  each  student,  three  stimuli  were  to  be  taught  using  a  general 
attentional  response  and  three  stimuli  were  to  be  taught  using  a 
speci-fic  attentional  response.     In  addition,  two  known  stimuli  were 
identi-fied  -for  each  student.    The  safety  signs  and  symbols  were 
professionally  printed  on  10  x  15  cm  white  cards  and  either  contained 
wc-rds  onl ,  svfr.tcls  only,  words  and  symbols,  were  in  color,  or  in  black 
*r!  white  depending  on  the  sign.    The  photographs  were  in  color  on  20cm 
??.5ciTi  cards,  and  the  numerals  were  hand-printed  in  black  :nk  on  10  k  15 
crT=  white  inde;.  cards.    The  stimuli  used  as  distractors  in  the  matching 
task  oi  the  sc^eci-fic  coffdition  were  identical  to  the  target  stimuli  ior 
Brafidon  and  JcrrcJ.    For  Chris  and  Carrie,  a  variety  oi  distractors  were 
used  in  an  attempt  to  emphasize  the  relevant  characteristics  o-f  the 
stimuli.    All  distractopfe  were  in  black  and  white  regardless  of  the 
CC'^O'*  c*'  ti-ie  ta'-ge^t  stimulus.    The  words  and/or  symbols  on  some 
distra-torr  were  also  reduced  in  size  or  were  in  a  different  position  on 
t.^.e  stimulus  card  than  on  the  ta^-get  stimulus.    The  distractors  to  be 
L'red  wers  ch-ijser,  randortfly  each  trial.    For  Carrie,  Jarrod,  and  Chris, 
u-enniGt  were  used  as  tokens  and  a  clear,  plastic  cup  was  used  as  a 
container  to  hold  the  tot  ens.    Brandon  rtieived  a  choice  of  a  small 
ecr:L:tr  instesJ  of  penmes:.    All  students  chose  one  bacl -up  remiorcer  at 
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the  end  ot  ea:h  sessiion  -^rom  a  boM  containing  '6m' ^  pieces  o^f  cand/, 

crackers,  stickers,  trinkets,  etc  • 

Procedures 

General  procedures >    Two  small  group  instructional  sessions  were 
conducted  each  day;  one  session  using  a  general  attentional  response  and 
one  session  using  a  speci-fic  attentional  response.    Sessions  were 
conducted  i-f  at  least  3  of  the  4  group  members  were  present  and  were  at 
least  4  hours  apart.    A  constant  time  delav  procedure  was  us^d  to  teach 
each  student  in  the  group  a  di-f-ferent  set  of  stimuli.    Stimuli  were 
assignee!  to  the  two  conditions  so  that  both  sets  o-f  three  stimuli  were 
as  eaual   in  di-f-ficulty  as  possible.    The  sa-fety-sign  symbols  were 
eaualized  tw  n-j.^^ter  of  syllables,  number  of  words  in  a  response ,  and 
whether  the  stimulus  contai'"'er  a  symbol  only,  wards  only,  or  both.  The 
photog»"aphs  were  eaual  ized  by  the  student's  ability  to  receptiveiy 
identify  the  stimuM,    The  nu(Tjerals  were-  equalized  by  the  student's 
ability  to  receptively  identify  the  written  numerals  and  the  number  set. 
After  the  stimuli  we»"e  equalized,  they  w>?re  randomly  assigned  to  one  of 
the  two  conditions  and  are  listed  in  Table  1.    Other  students'  target 
stiT-vOi  serv^ed  as  observational  learning  stimuli. 

Fasel me ,    Prior  to  instruction,  group  sessions  were  conducted  to 
assirss  the  Etudents'  performance  on  the  identification  of  the  target 
stimuli  for  a  minimum  of  three  sessions  or  until  responding  was  stable. 
Btfsel me  sessions  consisted  of  a  total  of  32  trials  in  which  students 
receavec*  1  trial  on  each  of  their  target  and  known  stimuli.    Trials  were 
preserted  in  an  unpredictable  sequence  with  no  student  receiving 
cor-secut  1  ve-  trials.    Du*'ing  baseline  sessions  the  teacher  said  *'Are  you 
ret^C'.'^'"  \o  the  entire  group,  waited  for  an  affirmative  response  from  all 
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students,  held  up  the  stimulus  card,  said  " (Student      name) ■  look," 
ensured  the  student  looked  at  the  card,  said  "What's  this?,"  waited  4 
s&cor.ds  (silently  counted  "1001  ,  1002,"  etc.),  recorded  the  student's 
response,  p-ovided  the  appropriate  consequences,  and  waited  2-3  sec 
intertrial   interval  be-fore  delivering  the  next  trial.    Responses  were 
sccred  as  (a^  correct-  studer+  said  the  correct  response  within  4  sec  oi 
"What's  this^",   (b'  incorrect-  student  said  a  word  other  than  the 
correct  one  within  4  sec  o^  "What's  this?",  and  (c)  no  response-  student 
did  not  Sc'Y  any  word  within  4  sec  o-f  "What's  this?".    When  a  correct 
response  occurred,  the  teacher  said,  "Good,"  repeated  the  correct 
resDonse  and  delivered  one  token  or  edible.    When  incorrect  or  no 
rr^-cT-ses  occu'-red.  the  tescher  waited  the  intertrial   interval  and 
:!elivered  the  ne,  t  trial. 

General  and  speci-fic  attentional  response  conditions.    Prior  to 
each  instructional  group  session,  the  teacher  told  the  students  whether 
t^ey  would  be  using  a  general  or  specific  attentional  response  during 
the  session.    In  the  general  condition,  students  were  required  to  look 
at  the  stimulus  be-fore  the  teacher  provided  the  task  direction.    In  the 
speci-ic  condition,  students  were  required  to  match  the  stimulus  ^rom  a 
sample  of  tuo  distractors  before  the  teacher  provided  the  task 
d 1 rec  t  X  on  , 

Constant  time  delay  procedure.    The  target  stimuli  were  taught 
uring  a  constant  time  delay  procedure  in  a  small  group  arrangement. 
During  instructional  sessions,  the  three  stimuli  assigned  to  each 
conJitiori  -fof   t-ach  studer-t  were  taugiht  concurrently.    Conditions  were 
randorr.--.  alternated  across  morning  .^rid  a-fternoon  sessions  with  a 
condition  t-eing  presented  the  same  time  ot  day  -for  no  more  tf-^an  2 
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consecutive  sessions.    In  both  conditions,  a  total  oi  36  trials  were 
presented  during  a  session.    For  each  student,  each  target  stimulus  was 
presented  3  times  and  trials  were  presented  in  an  unpredictable 
sequence.    No  student  received  consecutive  trials  and  no  one  stimulus 
was  presented  consecutively.    The  ^irst  instructional  session  in  both 
conditions  was  conducted  using  a  0-sec  delay.    All  subsequent  sessions 
were  conducted  using  a  4-6fic  delay.    The  controlling  prompt  was  the 
teacher  providing  a  vocal  model  oi  the  target  response.    During  the 
0-sec  delay  session  the  teacher  explained  the  condition  in  effect,  said 
"Are  you  ready?"  tc  the  entire  group,  waited  -for  an  affirmative  response 
from  all  students,  said  " (Student ^s  name) ■  look"  (general  condition),  or 
placed  two  distractors  on  the  table  held  up  the  target  stimulus,  and 
said  "  ^Student  'b  name''  .  find  same"  (specific  condition/,  ensured  the 
student  locked  (general  condition)  or  matched  correctly  (specific 
condition),  said  "What's  this^,"  immediately  said  the  correct  response, 
provided  a  4-sec  response  interval ,  provided  the  correct  consequences, 
rt-orded  the  response,  and  waited  the  2-5  sec  intertrial   interval  before 
presenting  the  next  trial.    During  all  subsequent  4-sec  delay  sessions 
the  teacher  exolaineo  the  condition  in  effect,  said  "Are  you  ready?"  to 
the-  entire  group,  waited  for  an  affirmative  response  from  all  students, 
said  " (Student 's  name) .  look"  (general  condition),  or  placed  two 
distractors  on  the  table  held  up  the  target  stimulus,  and  said 
"jjtudent      name''  ,  find  same"  (specific  condition),  ensured  the  student 
looked  (general  condition)  or  matched  correctly  (specific  condition), 
said  "Wfidt's  this"^."  waited  4  sec  by  counting  silently  ("1001,  1002," 
etc.)  before  providing  the  controlling  prompt  if  needed,  provided  the 
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correct  consequences,  recorded  the  response,  and  waited  the  2-5  sec 
intertrial  interval  be-fore  providing  the  next  trial  . 

Five  tvpes  o-f  student  responses  were  scored  including:  (a) 
uncrompted  correct  responses-  the  student  said  the  correct  response 
be-fore  the  teacher  prompt,  (b)  prompted  correct  responses-  the  student 
said  the  correct  response  a-fter  the  teacher  prompt,  <c)  unprompted 
errors-  the  student  said  a  word  other  than  the  correct  response  before 
the  teacher  model  ,  (d)  prompted  errors-  the  student  said  a  word  other 
than  the  correct  response  a^ter  the  teacher  model ,  and  (e)  no  response 
errors-  the  student  did  not  say  any  word  within  4  sec  a^ter  the  teacher 
model.    For  both  types  o-f  correct  responses,  the  teacher  said  "Good," 
repeated  the  correct  response,  and  delivered  one  edible  or  token.  For 
unprc-^pted  errors  the  teacher  said  "Wrong,  let  me  tell  you  ii  you  don't 
J.now,"  and  modeled  the  correct  response.    For  prompted  errors  the 
teacher  said,  "Wrong,"  and  modeled  the  correct  response.  For 
no-response  errors  the  teacher  modeled  the  correct  response.  Only 
unprompted  correct  responses  counted  toward  criterion.    A  group 
criterion  was  used  in  both  the  general  and  speci-fic  condition.  Students 
were  reauired  to  iip.ul  taneousl  y  obtain  100'/.  correct  unprompted  responses 
■fcr  1  session  ^^hile  rein-forced  on  a  continuous  rein-f orcement  schedule 
(C-F":-  -followed  by  2  sessions  o^  simultaneous  100'/.  corrrect  unprompte-J 
responses  whjle  reinforced  on  a  variable  ratio  oi  3  schedule  (VR3) . 

-£-■  i-jw  *:>  lai  s  .    When  criterion  was  met  in  one  condition  be-fore  the 
01 '■■e'- ,  -eview  trials  were  conducted  during  one  o-f  the  scheduled 
.  ■'.-...'..o-f'  sebsicifis  while  instruction  contin'je.i       usuf!   in  the  othe^- 
.   .    ...        -i.iL-.'v  l.-ic-'s  c.c"sisted  o-f  each  stjdent  receiving  one  trial 
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on  each  oi  their  three  stimuli  in  a  small  group  arrangement.  These 
trials  were  conducted  and  scored  e;<actly  like  A-sec  constant  time  delay 
trial s. 

Megsurement  o-f  observational  learning.    During  instructional 
sessions,  each  student  observed  a  total  of  nine  stimuli  being  taught  to 
the  other  members  o-f  their  group.    The  ability  o-f  each  group  member  to 
identi-fy  these  observational  stimuli  was  (a)  assessed  a-fter  the  last 
baseline  session  but  prior  to  any  instructional  session  and  (b) 
■following  the  -final   instructional  session.    Each  student  received  1 
trial  on  each  of  the  stimuli  taught  to  the  other  members  o-f  the  group  in 
individual  sessions.    The  teacher  presented  the  card,  said  " (Student's 
niinel.  ^-zi'  ,"  ensured  the  stude-t  1  ooJ  ed ,  said  "What's  this^,"  waited  4 
seconds,  and  recorded  the  response.    Whe.-  a  correct,  incorrect,  or  no 
response  occurred,  the  teacher  waited  the  intertrial   interval  and 
orcided  the  next  trial  .    Students  were  given  descriptive  verbal  praise 
on  a  VR3  schedule  -for  looting  at  the  cards,  sitting  still,  etc.  to 
mairtain  attention. 
Experimental  Design 

An  adapted  alternating  treatments  design  (Sindel  ar,  Rosenberg,  ?« 
Wiison,  I'^fBZ'  was  used  to  compa^-e  the  e-f-fects  o-f  the  general  and 
speci-^ic  attentional  response  conditions.    Two  treatments  were  applied 
to  di-f-ferent,  but  equally  di-f-ficult  behaviors,  and  were  alternated 
acro=E  days.    Following  the  baseline  condition,  each  student  learned  two 
grcuPE  o-f  stir.jli;  one  with  the  speci-fic  attentional  response  condition 
and  one  with  the  general  attentional  response  condition.    The  conditions 
were  raridoml  V  assigned  to  morning  ur  afternoon  sessions  with  the  same 
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condition  being  used  at  the  same  time  o^  day  -for  no  more  than  2 
consecutive  days. 

Rel labil itv 

Rel ability  assessments  on  student  responding  and  procedural 
•fidelity  (Eillingsley,  White,  I  Munson ,  1980)  were  conducted  at  least 
once  a  weef.  during  both  baueUne  and  instructional  conditions.  Teacher 
behaviors  that  were  measured  during  procedural  reliability  assessments 
included  the  teacher:  explaining  the  condition  in  e-f^ect  to  the  group 
(instructional  conditions  only);  saying  "Are  you  ready?;"  waiting  ^or  an 
a-f-f irmative  response  ^rom  all  gro'ip  members;  presenting  the  correct 
stimulus;  saying  "  (Student ^s  name) ,  ]ook,"  (baseline  and  general 
condition);  or  placing  distractors  on  the  table,  holding  up  the  stimulus 
and  saying  "  (£t..,d5n.t -5  name^  ,  find  same,"  (specific  condition);  ensuring 
the  st.dent  looked  or  matched;  providing  the  task  direction  oi  "What's 
this?;"  waiting  0  sec  (first  instructional  session)  or  4  sec  (baseline 
and  all  other  instructional  sessions)  and  providing  the  prompt  if  needed 
(instructional  conditions  only);  providing  the  appropriate  consequences, 
and  waiting  the  intertrial   interval . 

Resul ts 

^s' .  i-b ;  1  ; t V  EstiiT.ates 

Interobserver  reliability  on  student  responding  and  procedural 
fiiJelitv  w£^5  conducted  during  23'/.  of  the  baseline  sessions,  24'.:  of  the 
gentr-rl  attentional  response  sessions,  and  26'/.  of  the  specific 
?tter.tjo-a1  response  sessions.  Student  responding  reliability  estimates 
wer-e  c.-1cuiated  using  the  point-by-point  method  (the  number  of 
c»greements  divided  b,  the  number  of  agreements  plus  disagreements 
multiplied  bv  100).    The  mean  percent  of  agreement  on  student  responding 
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during  baseline  sessions  was  97  (range  88-100)  across  all  students. 
During  instructional  sessions,  the  mean  percent  o-f  agreement  on  student 
resi^cnwing  v^a.s,  100  in  the  general  condition  and  was  a  mean  percent  of  98 
•range  B?-100>  in  the  specific  condition.    Procedural  reliability  was 
calculated  bv*  dividing  the  number  of  teacher  behaviors  observed  daring  a 
ses£icn  by  the  number  of  teacher  behc-viors  that  should  have  occurred  as 
written  in  the  procedures  and  multiplying  by  100  (Billingsley  et  al., 
1980).    Mean  reliability  estimates  were  100/i  for  all  teacher  behaviors 
in  the  baseline  condition.     In  the  general  condition,  reliability 
estim^ites  were  lOOX  for  all  teacher*  behaviors  except  for  saying 
"  (St jJe":t  's  name^  ,  1  oq^  "  (mean=99*^,  range=93-100/i)  ,  and  waiting  4  sec 
(fTiear—-?,  rar.9e=92"100^)  •     In  the  soeci-fic  condition,  reliability 
eEt;^5tes  were  100«  for  all  teacher  behaviors  except  for  e;';p' raining  the 
c:rid;tic^  in  e-f-rsct  prior  to  the  £e£s:ion  (mgarsBS/i,  range=0-100/i)  , 
I'-.iir  \' e  cz^-rtct  stim-'us  (m?ran=99/:,  range=94-100/:>  ,  Drz-vidir::  f-'S 

a;:crr'C*'iate  consequences  (mean=99/,',  range=94^100%)  ,  and  waiting  the 
intertrial   inter\al   (means94,  range=97-100%) • 
Effectiveness  and  Efficiency 

The  percent  of  correct  responses  for  all  students  are  shown  in 
Fi9wire  1.    The  open  circles  represejit  performance  on  general  attent ional 
response  condition  stimuli  and  the  closed  triangles  represent 
ijer^'o^mance  on  the  specific  attentional  response  condition  stimuli. 
Dv'^ mg  the  baseline  condition,  responding  was  07,  for  all  students  across 
ell   stimuli.    The  constant  time  delay  procedure  with  a  general 
attertiona^  response  was  effective  in  teaching  3  stimuli  to  criterion 
levi-^E  to  each  student  without  modification  of  the  procedures.    Using  a 
st-ecific  attention-J  respot\ii^^  the  constant  tii'ne  dela^  procedure  was 
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e-'-^ective  in  tearhing  3  stimuU  to  criterion  levels  to  each  student  with 
r  stu-dents  requiring  a  modification  oi  the  procedures  as  written  in 
or:;r'-        'A-.^e  responding  to  criterion  levels.    Beginning  on  session  23 
•fc-  Chris  and  session  24  ior  Brandon  oi  the  specific  condition,  a 
dif -ferent  ial  rexn-f  orcement  procedure  was  implemented.    With  this 
irc-i^. ration,  Chris  received  a  penny  plus  praise  and  Brandon  received  an 
edible  plus  praise  when  they  e,Tiitted  an  unprompted  correct  response. 
Frcmpted  correct  responses  resulted  in  the  teacher  delivering  praise 
only.     In  addition,  they  were  required  have  8  out  oi  9  unprompted 
correct  resoonses  be-fore  they  received  a  back-up  reinforcer  &t  the  end 
oi  the  ses  =  iDr;.    This  resulted  in  an  increase  in  unprompted  correct 
re£pcn=»£,  but  did  net  result  in  crite^-ion  level  responding.  Finally, 
on  session  26  the  same  differential  reinforcement  procedure  was  used 
e  .cept  the  students  were  reauired  to  earn  lOOV.  unprompted  correct 
responses  before  they  received  a  back-up  reinforcer.    This  resulted  in 
100%  unprompted  correct  responses  for  both  boys.    An  additional 
modification  of  the  group  procedures  was  made  beginning  with  session  29 
where  group  sessions  were  conducted  if  at  least  2  of  the  members  of  the 
grc-Lif  vrj^B  present  due  to  extended  absences  of  Carrie  and  Brandon. 


Insert  Figure  1  about  here 


To  snaK^vi  the  relat  ive  efficiency  of  the  two  conditions,  data  from 
tr£  general  and  specific  atte-ntionsl  response  conditions  were  calculated 
A':  te- ;7.=  0^  nu/Tiber  of  se^isions,  percent  of  e-^ro'-s,  and  instructional 
time  to  criterion.    Tr  compare  individual  student  responding  tc 
criterion,  data  from  earh  condition  were  based  on  the  first 
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instructional  session  until  each  individual  student  received  100% 
unprompted  correct  responding  while  reinforced  on  a  CRF  schedule  ior  1 
session.    These  efficiency  data  are  presented  in  Table  2,    In  terms  of 
numbe*-  cf  sessions  to  criterion,  the  general  condition  was  more 
e'fficient  than  the  specific  condition  for  Brandon,  Jarrod ,  and  Chris, 
with  Carrie  reaching  criterion  in  the  specific  condition  2  sessions 
befc?re  reaching  criterion  in  the  general  condition.    In  terms  of  percent 
of  errors  to  criterion,  only  slight  differences  between  conditions 
occurred  ranging  from  a  0-3X  difference  in  error  percentages  across 
students.    For  all  students,  the  general  condition  required  less 
instruct lona]  time  to  criterion  as  a  result  of  the  additional  time 
reQui^ed  io^  students  to  complete  the  matching  attentional  response  in 
the  s::'ec:fic  condition.    The  average  session  length  was  6  min  34  sec  in 
the  genera!  condiiton  as  compared  to  12  min  48  sec  in  the  specific 
condition . 


Insert  Table  2  about  here 
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T.he  Dercent  of  other  students'  stimuli  that  each  student  learned 
th'-Qugh  obse^^vation  are  presented  in  Table  3.    Carrie,  Jarrod,  and  Chris 
were  able  to  identify  some  of  the  other  students'  stimuli  in  the 
pre~te=t  because  of  the  variety  of  the  stimuli  that  were  taught  to  the 
members  of  the  group.    All  students  learned  some  stimuli  that  they 


oL*^-^r  vcJ  being  taught  to  others  but  were  not  directly  taught  themselves. 


Fof  ?  of  t^e  4  etudents,  Pro.^don,  Carrie,  and  Chris,  a  greater  percent 
oi  net  gain  wa^  found  on  stimuli  taught  in  the  specific  condition. 
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Jarrod  appeared  to  learn  more  stimuli  that  was  taught  in  the  genera' 
condition . 


The  pjr;:o£e  o^f  this  study  was  to  compare  the  e-f-fects  o-f  the  general 
and  sDeci-fic  attentional  response  conditions  on  the  acquisition  o-f 
target  and  observational  behaviors #    The  results  indicated  that  the 
constant  time  delay  procedure  using  both  conditions  was  e-f-fective  in 
t€t^ch:nc  ell  stifTiul  ;  to  all  subjects.    E-f-ficiency  data  indicated  that 
t^t-  Q€r'":e*'al  conditioH  re=uHed  in  -fewer  sessions  to  criterion  -^or  3  out 
OT  4  students,  the  percent  o-f  errors  across  conditions  were  relatively 
eii-'c'T  ,  and  the  general  condition  required  less  instructional  time  to 
crite»^ic;n  ^or  all  students.    In  terms  cf  observational   learning,  3  out 
o-f  4  students  had  a  higher  percent  o-f  observational  learning  on  stimuli 
that  were  t^^ught  in  the  speci-fic  attentional  response  condition. 

In  this  study,  the  specific  attentional  response  did  not  appear  to 
enhc^rce  learning  over  that  o-f  the  general  attentional   response.  One 
p'-.ter;t  ia^  e      ar.at  ion  for  this  is  that  students  had  previously  learned 
tc  atter.d  t::  the  relevant  dimensions  of  the  instructional  stimuli, 
"^fn.'^ ,  the  s^ieci-^ic  attentional  response  did  not  cause  them  to  focus  more 
attefftic"*  on  those  dimensions.    The  data  in  this  studv  would  suggest 
thc-t  t6i?iher::'  Lhou-d  use  general  attentional  respnses  rather  than 
Epeci^'ic  attentional  responses;  however,  two  qualifications  are 
r^e-rt : r-.e^t .    f=^irtr£t,  m  prtr/ious  studies  when  students  were  displaving 
lart   0-^  c-cquisition  with  a  general  attentional  response,  the  use  of  a 


Insert  Table  3  about  here 
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speci-fic  attention  response  resulted  in  rapid  learning  (ci ,  ^  Doyle, 
Wclerv,  Gast,  Aal  t ,  T^,  Wiley,  1990),    Thus,  specific  attentional 
responses  mav  be  use-f  .il  remediation  strategies  when  general  attentional 
responses  do  not  appear  suf -f  ic ient .    A  hierarchy  o-f  attentional 
cues/responses  ma/  be  proposed  which  range  -from  little  response  required 
t/  the  student  andlittle  attention  being  called  to  the  relevant 
characteristics  o-f  the  stimuli  to  direct  action  being  required  by  the 
student  and  clear  -focus  placed  on  the  relevant  dimensions  o-f  the 
stimulus.    Four  levels  of  this  hierarchy  include  (a)  general  inactive 
cues  ("It's  time  to  learn."  -  no  response  required  -from  student);  <b) 
general  active  cues  "  (Student 's  name^  .  look.*'  -  student  required  to  look 
at  stimulur  betore  proceeding  with  the  trial);   (c)  specific  inactive 
cuts  -'teacher  matches  t^r^et  stifTiu-li  or  Otfir^es  letters  in  word  to  be  read 
-  stude-t  watches),  and  (d^  speci-fic  active  attentional  cues  (student 
r^Qvi^'ed  to  match  or  name  letters  prior  to  reading  word).    When  lower 
fr.c^-e  pc*^-sir  :,ni.r.-.s:  attest::        c..e= 'responses  are  ineffective,  the  higher 
level  ci.es/resronses  r.^v  be  a  use-^w'.i  remediation  stratgey. 

T'-ic  second  qur1  :f  i  :=«t  ion  about  specific  attentional  cues  relates  to 
th?ir  aoparant  effect  on  observational  learning.    In  this  study,  as  in 
others  *  Al  ig-C'br  iwsf.y  et  al  . ,  1990;  Wol  ery  et  al  . ,  in  press),  the 
spei;-^ic  attentional  cue/response  appeared  to  facilitate  observational 
leciminc.    The  e.:planation  for-  this  may  be  that  with  the  specific 
attentional  cue,  the  stimulus  being  taught  was  present  in  the  learning 
envirc.ment  for  longer  periods  of  time.    The  specific  attentional 
resDonse  condition  in  this  study  required  considerably  longer  sessions 
than  t'lr  general  attentional  response  condition.    This  is  attributable 
to  the  tifT-e  required  to  perform  the  matching  response.    Th'j.s,  while  the- 
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etching  response  wes  being  per-formed,  the  stimulus  -for  the  target  child 
was  e.;pose-  -for  a  longer  duration  to  his/her  peers  than  when  the  general 
attentional  response  was  being  per-formed.    Regardless  o-f  the 
explanation,  speci-fic  attentional  responses  appear  to  -facilitate 
observational  learning.    Whether  the  enhanced  amount  o-f  observational 
learning  justi-fies  the  use  o-f  speci-fic  attentional  responses  waits 
•further  experimentation. 

Implications  -for  classroom  teachers  suggest  that  i-f  the  main 
objective  oi  the  instruction  is  -for  students  to  learn  their  target 
stimuli  only,  then  the  use  o-f  the  speci-fic  attentionjl  response  may  not 
be  appropf^iate  considering  the  additional  instructional  time  required  to 
implement  the  procedure.    Hoi^e/er,  -for  students  who  are  not  progressing 
in  an  instruct lana-  prog^'^.m,  or  i-f  the  teacher  is  interested  in  students 
learning  observat lonal  1  y ,  a  speci-fic  attentional  response  may  be 
beneficial.    Future  research  should  -focus  on  establishing  assessments 
which  would  identi-fy  students  that  would  bene-fit  -from  the  use  o-f  a 
specHic  attentional  response.    The  e-f-ficiency  o-f  instruction  could  then 
be  increased  -for  these  students  by  using  a  speci-fic  attentional  response 
iror^  the  beginning  o-f  instruction  before  a  remediation  procedure  becomes 
neceEsary.     In  addition,  for  students  who  appear  to  learn  well 
regardless  of  the  use  of  an  attentional  response,  many  variables  of 
alter. ticnc^l  cues  and  responses  should  cofitinue  to  be  examined  in  terms 
o-f  thc'ir  effects  on  target  and  observational  learning.    These  include 
(a)  teacher-  versus  peer  presentr^t ion  of  the  attentional  cue,  (b)  a 
cho-^cil   or  mdividval   attention^^l  response,  (c'^  an  active  versus  an 
inactive  attentional  response^  (d)  using  the  same  attentional  response 
on  each  trial   ve**=Lis  var/ing  the  attentional  responses  required,  and  (e) 
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maniplating  the  di-f-ficulty  and/or  length       the  attentional  response. 
Until  more  research  is  conducted,  teachers  should  evaluate  whether  their 
students  gain  bene-fits  that  outweigh  the  increased  instruction  time 
required  to  use  a  speci-fic  attentional  response. 
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E-'ceptural  Chl^dre.-. 
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Attent ional  PesDonding 

'in 

TADle  1 

rg£irirtior  o-f  StL'.den^z  and  List  o-F  Target  Stio^ul  x 


Ha"  9 


Target  StiffiuM 
Bere'^al  Specific 
dttentional  attentional 
Response  Response 
Condition  Condition 


T€St 


Score 
Diagnosis 


Functioning  Level 


Brandon 


7yr  3ffio 


gloves 

pojatnas 

tie 


boots 
scarf 
shorts 


None 

available 


No  score 
available; 
Down  «yndroie 


Recognizes  first 
naie,  idtwhes  colors 
and  pictures, 
toilets  independently; 
dresses  independently 
except  fasteners; 
speaks  in  one  word 
utterances 


Syr  ZiTio 


Ja!"rotf 
Hale 


6vr  Bflio 


No  Trespassing 

Eirergency 

Police 


3 

r 


Rest rooms 
Fire  Departifient 
Railroad 


4 

6 
9 


Stanford-      MA  Reads  survival  signs 

Binet  4yr  lO/no;       and  days  of  week;  writes 

Down  syndrone  name;  identifies  upper  and 
lower  case  letters,  numerals 
1-20,  coins;  speaks  in  3-4 
word  phrases 

Stanford-  Full  scale  Copies  nane;  identifies 
Finet  IQ51;  1/2  of  alphabet «  coins, 

Spina  Bifida    numerals  1-10,  uses 
calculator  (enters 
price,  subtracts  from 
total);  speai^s  in  complete 
sentences 


Ch'^iS         9vr  7<no     Schooi  Crossing  Bike  Crossing 
Mcle  Keep  Out  No  Swimmipg 

Danger  Do  Not  Enter 


Wechsler        Full  scale      Writes  name;  reads 
InteMigence  IG  40  survival  signs  and  days 

Test  for  of  weel ,  identifies  1/2 

ChilrerrR  of  alphabet,  numerals 

1-20;  speaks  in 
complete  sentences 
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\  Attentional  Responding 

•  ■  23 
Table  2 

■  '  E-fficiencv  Data  -for  General  and  Speci-fic  attentional  Response  Conditions  ior  each  Subject 


nir©rf  Inftfrurfifln 

Time  to  Criterion 

Subject}            Brandon  Carrie    Jarrod  Chris 

Brandon    Carrie  Jarrod  Chris 

Brandon  Carrie  Jarrod 

Chris 

General  dttef'tional  Response 

10         7         19  11 

6          3        2  4 

lhr21ii    lhr3fli  2hrnpi 

lhr26in 

Speuif;:  attentional  Response 

15         ?         21  24 

3          2        2  3 

3hr35(!i    lhr29in  4hr39ffi 

5hrI2(t 
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24 

Table  3 

Percent  o-f  Correct  Responses  and  Percent  o^  Net  Gain  on  ObservationaT  Words 


Student  Pre-test  Post-test  Percent  Net  Gain 

Condi t ion 


Brandon 

(Bene;- a]  0  0  0 

ScecHic  0  11  11 


Carrie 

General  67  100  33 

Specific  33  78  45 


Jarrod 

General  22  100  78 

Spec  if ic  11  78  67 


Chrir 

General  78  78  0 

Specific  44  89  45 


ERIC 


444 


Attentional  Responding 

25 

Figure  Captions 

Eiaiire^J..    The  percent  o-f  unprompted  correct  responses  ^or  each  student 
on  target  stimuli  taught  with  general  and  specific  attentional  response 
conditions.    Sessions  are  labeled  along  the  abscissa.    Dashed  lines 
indicate  a  1-4  day  break  between  instructional  sessions.    Break  lines 
represent  an  interruption  in  instruction  of  5  days  or  more. 
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Appendix  0 
Instructional  Manuals  and  Nodules: 


<19V0).    Module;  Snail  oroup  Inntructlnn^    f^plrigillnM  fnr  tMeht»r«i 

With  irodftrfltft  to  amrft  rtlaablimftft.   Unpublished  instructional 
Module,  Lexinflton,  rf:  Department  of  Special  Education.  University  of 
Kentucky. 

v.,  Gast,  D.  L.,  &  Wolery,  M.  (1990).  Moduli^t 

■  f:!^!!!"'  flnrt  ftfflrlrnt  small  Orour  inatructlnn.     TK^  um^  of  r»n>,f;,nf 

time  dglav.  Unpublished  Instructional  MoSlerLexlngton,  jrjr/''"'"'"'" 
Department  of  Special  Education,  University  of  Kentucky. 

Collins.  B.  C.  Gast,  D.  L.,  Auit.  M.  J.,  «.  Wolery,  M.  (1990).  Snail 

qrpup  natructiont  Gujidelinen  for  frMachi>r.^  nf  ^^ud^nt^  »ifh 
moderfltft  tn  msif^t  hlinrtirflPff.    Unpublished  instructional  Manual. 
Lexington,  KY:  Department  of  Special  Education.  Universitv  of 
Kentucky. 

Winterlinc,  V.,  Gast,  D.  L.,  Doyle,  P.  M.,  &  Wolery,  M.  (1990). 

r.^^i^"^.^  and  ftff iffknt  mail  orntip  infltrunH»n»  Th#  ..^^  nt  rr^nntfint 

tilM  delay.  UnpubUghed  Instructional  Manual  .  Lexington,  jf^,'""'"'""' 
Department  of  Special  Education,  University  of  Kentucky. 
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INSTRUCTIONAL  MODULES: 


SK.UL  GROUP  INSTRUCTION:    GUIDELINES  FOR  TEACHERS  OF  STUDENTS  WITH 

MODERATE  TO  SEVERE  HANDICAPS 


EFFECTIVE  AND  EFFICIENT  SMALL  GROUP  INSTRUCTION:    THE  USE  OF  CONSTANT 

TIME  DELAY 


Group  Errorless  Teaching  Strategies  Research  Project 
Department  of  Special  Education 
University  of  Kentucky 
1990 
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MODULE: 


SMALL  GROUP  INSTRUCTION:    GUIDELINES  FOR  TEACHERS  OF  STUDENTS  WITH 

MODERATE  TO  SEVERE  HANDICAPS 


Patricia  Munson  Doyle 
Belva  C.  Collins 
David  L.  Gast 
Melinda  Jones  Ault 
Mark  Wolery 


Group  Errorless  Teaching  Strategies  Project 
Department  of  Special  Education 
University  of  Kentucky 
1990 
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Module:    Small  Group  Instruction;    Guidelines  for  Teachers  of  Students 

with  Moderate  to  Severe  Handicaps 


Patricia  Munson  Doyle 
Belva  C.  Collins 
David  L.  Gast 
Melinda  Jones  Ault 
Mark  Wolery 


Group  Errorless  Teaching  Strategies  Project 
Department  of  Special  Education 
University  of  Kentucky 
1990 


This  product  is  available  from  David  L.  Gast,  Ph.  D.,  Principal 
Investigator  GETS  Project,  currently  at  570  Aderhold  Hall,  University  of 
Georgia,  Athens,  GA   30602.    To  cover  printing,  a  $2.00  charge  is 
requested. 


Preparation  of  this  module  was  supported  by  the  U.S.  Department  of 
Education,  field-initiated  Grant  Number  G008730215.    However,  the 
opinions  expressed  do  not  necessarily  reflect  the  policy  of  the  U.S. 
Department  of  Education,  and  no  official  endorsement  should  be  inferred. 
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M  o  d  u  1 


Small  Group  Instruction:    Guidelines  for  Teachers  of 
Students  with  Moderate  to  Severe  Handicaps 


Competencies; 

1.  Learners  will  describe  the  findings  when  small  group  instructional 
arrangements  are  used. 

2.  Learners  will  describe  the  components  that  should  be  considered  when 
using  small  group  instructional  arrangements. 

3.  Learners  will  design  an  effective  small  group  instructional 
arrangement  with  a  specific  population. 


Rationale; 

A  review  of  the  literature  indicated  that  small  group  instructional 
arrangements  are  a  viable  alternative  to  1:1  instruction  because  (a) 
more  than  one  student  can  receive  instruction  at  a  time,  (b)  small  group 
instruction  requires  less  personnel  time,  {c)  small  group  instruction  is 
a  "less  restrictive"  teaching  arrangement,  (d)  small  group  arrangements 
increase  interactions  between  peers,  and  (e)  students  may  acquire 
information  targeted  for  other  members  of  the  group  through 
observational  learning.    Given  that  small  group  instructional 
arrangements  may  be  as  effective  or  possibly  more  efficient  than  1:1 
teaching  arrangements,  teachers  of  students  with  moderate  to  severe 
handicaps  should  be  able  to  first  define  the  components  that  make  up 
small  group  instruction  and  design  the  most  effective  and  efficient 
arrangement  for  their  population. 


Objectives: 

1.  To  describe  small  group  instruction. 

2.  To  describe  the  findings  of  investigations  that  researched  the 
effectiveness  of  this  instructional  arrangement. 

3.  To  describe  the  components  that  ensure  the  efficiency  of  small  group 
instructional  arrangements . 

4.  To  design  an  effective  and  efficient  small  group  instructional 
arrangement . 


Prarequiaites ; 

Learners  should  have  knowledge  and  performance  competencies  related  to 
systematic  teaching  and  data  collection  during  1:1  instruction. 


Ivaluatlon  Ptoc«dur»s  and  Crittrii; 

Instructors  should  develop  their  own  evaluation  procedures  and  criteria. 


Ltamlng  Activities  and  AltTnatives; 

1.    Read  and  sunimarize  the  following  review  documents  related  to  small 
group  and  1:1  instructional  arrangements: 


Alberto,  P.,  Jobes,  N.,  Sizemore,  A.,  &  Doran,  D.  (1980).  A 
conparison  of  individual  and  group  instruction  across  response 
tasks.    Journal  of  the  Association  for  Persons  with  Severe 
Handicaps,  5,  285-293. 

Brown,  F.,  Holvoet,  J.,  Guess,  D.,  &  Mulligan,  M.  (1980).  The 
individualized  curriculum  sequencing  model  (III) :    Small  group 
instruction.    Journal  of  the  Association  for  the  Severely 
Handicapped,  5(4),  352-367. 

Favell,  J.  E.,  Favell,  J.  E.,  &  McCimsey,  J.  F.  (1978).  Relative 
effectiveness  and  efficiency  of  group  versus  individual  training 
of  severely  retarded  persons.    American  Journal  of  Mental 
Deficiency,  83,  104-109. 

Fink,  W.  T.,  &  Sandall,  S.  R.  (1978).    One-to-one  versus  group 
academic  instruction  with  handicapped  and  nonhandicapped 
preschool  children.    Mental  Retardation,  16,  236-240. 

Handleman,  J.  S.,  Harris,  S.  L.  (1983).    A  comparison  of  one-to-one 
versus  couplet  instruction  with  autistic  children.  Behavior 
Disorders,  9,  22-26. 

Koegel,  R.  L.,  &  Rincover,  A.  (1974).    Treatment  of  psychotic 
children  in  a  classroom  environment:  I.  Learning  in  a  large 
group.    Journal  of  Applied  Behavior  Analysis,  7,  45-49. 

Mulligan,  M. ,  Guess,  D.,  Holvoet,  J.,  &  Brown,  F.  (1980).  The 
individualized  curriculum  sequencing  model  (I) :  Implications 
from  research  on  massed,  distributed,  or  spaced  trial  training. 
Journal  of  the  Association  for  the  Severely  Handicapped,  5(4), 
325-336. 

Oliver,  P.  R.,  &  Scott,  T.  L.  (1981).    Group  versus  individual 
training  in  establishing  generalization  of  language  skills  with 
severely  handicapped  individuals.    Mental  Retardation,  1^, 
285-289. 
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Singh,  N.  N.  (1987).    Overcorrection  of  oral  reading  errors:  A 
coitparison  of  individual-  and  group-training  formats.  Behavior 
Modification,  11,  165-181. 

Storm,  R.  H.,  £  Willis,  J.  H.  (1978).    Small-group  training  as  an 
alternative  to  individual  programs  for  profoundly  retarded 
persons.    American  Journal  of  Mental  Deficiency,  83,  283-288. 

Westling,  D.  L.,  Ferrell,  K.,  &  Swenson,  K.  (1982).  Intraclassroom 
conparison  of  two  arrangements  for  teaching  profoundly  mentally 
retarded  children.    American  Journal  of  Mental  Deficiency,  86, 
601-608. 


Read  the  following  research  articles  that  illustrate  the 
effectiveness  of  small  group  instructional  arrangements: 


Alig,  C,  Holery,  M.,  &  Gast,  D.  L.  (in  press).    Use  of  a  constant 
time  delay  procedure  in  teaching  preschoolers  in  a  group  format. 
Journal  of  Early  Intervention. 

Doyle,  P.  M. ,  Gast,  D.  L.,  Wolery,  M.,  Ault,  M.  J.,  &  Farmer,  J.  A. 
(1990) .    Use  of  constant  time  delay  in  small  group  instruction:  A 
study  of  observational  and  incidental  learning.    The  Journal  of 
Special  Education,  23,  369-385. 

Doyle,  P.  M.,  Gast,    D.  L.,  Wolery,  M.,  Ault,  M.  J.,  &  Meyer,  S. 
(1989) .    The  effective  use  of  the  system  of  least  prompts  in  a 
small  group  instructional  arrangment.    Manuscript  submitted  for 
publication. 

Farmer,  J.,  Gast,  D.  L.,  Wolery,  M.,  &  Winterling,  V.  (1389).  Small 
group  instruction  for  students  with  severe  handicaps;  A  study  of 
observational  learning.    Manuscript  submitted  for  publication. 

Fajardo,  D.  M.,  &  McGourty,  D.  G.  (1983).  Promoting  social  play  in 
small  groups  of  retarded  adolescents.  Education  and  Training  of 
the  Mentally  Retarded,  18,  300-307. 

Faw,  G.  D.,  Reid,  D.  H.,  Schepis,  M.  M.,  Fitzgerald,  J.  R.,  &  welty, 
P.  A.  (1981).    Involving  institutional  staff  in  the  development 
and  maintenance  of  sign  language  skills  with  profoundly  retarded 
persons.    Journal  of  Applied  Behavior  Analysis,  14,  411-423. 
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Frankoskyi  R.  J»,  ft  Sulzer-Azaroffi  B.  (1978).    Training  trainable 
mentally  retarded  adolescents  in  delay  behavior.  Mental 
Retardation,  18,  45-47. 

Cast,  D.  L.,  Wolery,  M.,  Morris,  L.  L.,  Doyle,  P.  M. ,  «  Meyer,  S. 
(1990) .    Teaching  sight  word  reading  in  a  group  instructional 
arrangement  using  constant  time  delay.    Exceptionality,  1,  81-96. 

Schepis,  M.  M.,  Reid,  D.  H.,  «  Fitzgerald,  J.  R.  (1987).  Group 
instruction  with  profoundly  retarded  persons'  acquisition, 
generalization,  and  maintenance  of  a  remunerative  work  skill. 
Journal  of  Applied  Behavior  Analysis,  20,  97-105. 

Shelton,  B.  S.,  Gast,  D.  L.,  Wolery,  M.,  &  Winterling,  V.  (in 
press) .    The  role  of  small  group  instruction  in  facilitating 
observational  and  incidental  learning.    Language,  Speech,  and 
Hearing  Services  in  School. 

Winterling,  V.  (1990) .    The  effects  of  constant  time  delay,  practice 
in  writing  or  spelling,  and  reinforcement  on  sight  word 
recognition  in  a  small  group.    Journal  of  Special  Education,  24, 
101-116. 

« 

Wolery,  M.,  Ault,  M.  J.,  Gast,  D.  L.,  Doyle,  P.  M.,  &  Griffen,  A.  K. 
(in  press).    Teaching  chained  tasks  in  dyads:  Acquisition  of 
target  and  observational  behaviors.    Journal  of  Special 
Education. 


Read  the  following  research  articles  that  investigated  components  of 
small  group  instructional  arrangements: 

Alberto,  P.,  Jobes,  N.,  Sizemore,  A.,  &  Doran,  D.  (1980).  A 
conparison  of  individual  and  group  instruction  across  response 
tasks.    Journal  of  the  Association  for  Persons  with  Severe 
Handicaps,  5,  285-293. 

Ault,  M.  J.,  Wolery,  M.,  Gast,  D.  L.,  Doyle,  P.  M.,  &  Martin,  C.  P. 
(1990) .    Conqparison  of  predictable  and  unpredictable  trial 
sequences  during  small  group  instruction.    Learning  Disability 
Quarterly,  13,  12-29. 

Boyer,  A.  (1987) .    Effects  of  a  constant  time  delay  procedure  on  the 
written  spelling  of  mildly  handicapped  and  gifted  students. 
Unpublished  manuscript.  University  of  Kentucky,  Lexington,  KY. 

4 


454 


Browder,  D.  H,,  Snell,  M.  E.,  &  Wildonger,  B.  A.  (1988).  Simulation 
and  comnunity-based  instruction  of  vending  machines  with  time 
delay.    Education  and  Training  in  Mental  Retardation,  23, 
175-185. 

Brown,  F.,  &  Holvoet,  J.  (1982).    Effects  of  systematic  peer 
interaction  on  the  incidental  learning  of  two  severely 
handicapped  students.    Journal  of  the  Association  for  the 
Severely  Handicapped,  7  (4),  19-28. 

Brown,  F.,  Holvoet,  J.,  Guess,  D.,  &  Mulligan,  M.  (1980).  The 
individualized  curriculum  sequencing  model  (III) :    Small  group 
instruction.    Journal  of  the  Association  for  the  Severely 
Handicapped,  5(4),  352-367. 

Doyle,  p.  M.,  Gast,    0.  L.,  Wolery,  M.,  Ault,  M.  J.,  &  Meyer,  S. 
(1989) .    The  effective  use  of  the  system  of  least  prompts  in  a 
small  group  instructional  arrangment.    Manuscript  submitted  for 
publication. 

Favell,  J.  E.,  Favell,  J.  E.,  &  McCimsey,  j.  F.  (1978).  Relative 
effectiveness  and  efficiency  of  group  versus  individual  training 
of  severely  retarded  persons.    American  Journal  of  Mental 
Deficiency,  83,  104-109. 

Horst,  G.,  Wehman,  P.,  Hill,  J.  W.,  &  Bailey,  C.  (1981).  Developing 
age-appropriate  leisure  slcills  in  severely  handicapped  students. 
Teaching  Exceptional  Children,  14,  11-15. 

Kohl,  F.  L.  (1981).    Effects  of  motoric  requirements  on  the 
acquisition  of  manual  sign  responses  by  severely  handicapped 
students.    American  Journal  of  Mental  Deficiency,  85,  396-403. 

Marchetti,  A.  G.,  Cecil,  C.  E.,  Graves,  J.,  &  Marchetti,  D.  C. 
(1984)  .    Public  transportation  instruction:  Comparison  of 
classroom  instruction,  community  instruction,  &  facility  grounds 
instruction.    Mental  Retardation,  22,  128-136. 

Sindelar,  P.  T.,  Bursuck,  W.  D.,  Halle,  J.  W.  (1986).    The  effects 
of  two  variations  of  teacher  questioning  on  student  performance. 
Education  and  Treatment  of  Children.    9  (1),  56-66. 

Wilson,  P.  G.,  Cuvo,  A.  J.,  &  Davis,  P.  K.  (1986).    Training  a 
functional  slcill  cluster:  Nutritious  meal  planning  within  a 
budget,  grocery  list  writing,  and  shopping.    Analysis  and 
Intervention  in  Developmental  Disabilities,  6,  179-201. 
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Wolery,  M.,  Ault,  M.  J.,  Cast,  D.  L.,  Doyle,  P.  M.,  &  Mills,  B.  M. 
(in  press) .    The  use  of  choral  and  individual  spelling 
attentional  responses  in  teaching  sight  word  reading  during  small 
group  instruction.   Remedial  and  Special  Education. 

Wolery,  M.,  Cybriwsky,  C,  Cast,  D.  L.,  «  Boyle-Gast,  K.  (in  press). 
General  and  specific  attentional  responses:    Acquisition  and 
maintenance  of  target,  observational,  and  incidental  behaviors. 
Exceptional  Children. 


4.  Tallc  with  and  observe  teachers  who  are  experienced  in  effective  and 
efficient  use  of  small  group  instructional  arrangements. 

5.  Write  a  paper  that  describes  the  components  (e.g.,  a  list  of, 
definitions  of,  and  importance  of)  that  make  up  small  group 
instructional  arrangements. 

6.  Write  a  paper  that  describes  how  to  teach  a  specific  skill  to  a 
particular  population  in  a  small  group  instructional  arrangement. 


Content  Outlin«: 

This  outline  relies  on  information  presented  in  the  manual  Small  Group 
Instruction;    Guidelines  for  Teachers  of  Students  with  Moderate  to 
Severe  Handicaps  (Collins,  Gast,  Ault,  &  Wolery,  1990)  and  is  suggested 
that  this  module  be  used  along  with  the  above  manual  and  suggested 
readings . 


1.0    Introduction  to  Small  Group  Instruction 

1.1  Advantages  of  small  group  instructional  arrangements  -  (a) 
more  than  one  student  can  receive  instruction  at  a  time,  (b) 
small  group  instruction  requires  less  personnel  time,  (c) 
small  group  instruction  is  a  "less  restrictive"  teaching 
arrangement,  (d)  small  group  arrangements  increase 
interactions  between  peers,  and  (e)  students  may  acquire 
information  targeted  for  other  members  of  the  group  through 
oisservational  learning. 

1.2  Definition  of  small  group  instruction  -  a  minimum  of  2  and  no 
more  than  10  students  taught  by  an  instructor  at  the  smae  time 
and  in  the  same  setting. 
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1.3   Purpose  of  the  Module: 

1.3.1.  To  describe  small  group  Instruction. 

1.3.2.  To  review  the  findings  of  research  using  small  group 
instructional  arrangements. 

1.3.3.  To  describe  the  components  that  make  up  a  small  group 
instructional  arrangentent. 

1.3.4.  To  describe  the  rationale  for  selection  of  components 
that  make  up  small  group  instructional  arrangements. 

Group  Composition 

2.1.  Select  the  number  of  students  to  be  taught  in  the 
group  based  on  (a)  handicaps,,  (b)  experience,  (c) 
attending  skills,  and  (d)  session  duration. 

2.2.  Select  the  type  of  students,  i.e.,  homogeneous  or 
heterogeneous  group.    Include  description  and 
rationale  of  each  type  of  group  con^osition.  For 
exan^le,  a  homogeneous  group  might  be  defined  as  a 
group  of  students  with  similar  diagnostic  labc^ls 
and/or  age  ranges  of  no  more  than  2  years.    This  type 
of  group  would  enable  the  instructor  to  teach  similar 
tasks.    However,  a  hetergeneous  group  may  be  the  only 
option  available  to  the  teacher  and  might  increase  the 
probability  th<at  students  will  acquire  behaviors  not 
targeted  for  tieir  instruction  while  observing  other 
members  of  the  group. 

2.3.  Select  the  type  of  tasks.    The  teacher  may  choose  to 
teach  each  member  in  the  group  the  same  task  and  the 
same  stimuli,  the  same  task  but  different  stimuli, 
different  task  with  the  same  stimuli,  or  different 
tasks  along  with  different  stimuli  in  the  same 
instructional  setting.    The  selection  should  be  based 
on  the  type  of  students  in  the  group,  the  task 
difficulty,  ease  in  implementation,  and  whether  the 
teacher  would  like  group  members  to  acquire  other 
students'  information  through  observation. 

2.4.  Define  entry  criteria  for  selecting  students  for  group 
instruction  e.g.,  (a)  appropriate  social  behaviors, 

(b)  instructional  control,  and  (c)  minimal  performance 
on  skills  to  be  taught.  Teachers  should  be  aware  that 
failure  to  consider  the  above  criteria  may  result  in 
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one  group  member  adversely  effecting  the  performance 
of  other  members  In  the  group. 

2.5.  Select  the  group  arrangemp^'t  (a)  intrasequentlal  - 
Individual  Instruction  for  each  group  member  with  no 
structured  Interaction  between  members,  (b) 
Interscquentlal  -  the  teacher  plans  for,  provides 
opportunity,  and  reinforces  Interactions  between  group 
members,  (c)  tandem  -  the  teacher  begins  teaching  In  a 
1:1  arrangement  and  gradually  Increases  the  group 
size,  and  (d)  1:1  supplement  -  the  teacher  begins  by 
teaching  In  a  small  group  arrangement,  however  he  or 
she  adds  1:1  Instructional  sessions  as  students  make 
errors  In  the  group  session.    The  teacher  must  select 
the  type  of  arrangement  based  on  ease  of 
Implementation,  type  of  group,  whether  you  want 
Increased  peer  Interactions,  experience  of  the  members 
In  the  group,  and  task  difficulty. 

2.6.  Select  criteria  for  conducting  a  group  session,  or  how 
many  students  should  be  present?   Although  arbitrary, 
the  teacher  should  make  the  decision  (a)  prior  to 
beginning  Instruction,  (b)  based  on  absenteeism,  and 
(c)  the  Importance  and  type  of  skill  being  trained. 


3.0    Procedures  to  be  Used 


3.1.  Select  the  Instructional  strategy  to  be  used  in  the 
small  group  arrangement  based  on  (a)  effectiveness, 
(b)  efficiency,  and  (c)  parsimony.    Research  findings 
Indicate  that  the  constant  time  delay  strategy  may  be 
the  pre  edure  of  choice  for  use  in  a  small  group 
Instructional  arrangement. 

3.2.  Select  the  type  of  attentlonal  cue  that  will  precede 
delivery  of  the  task  direction  and  ensure  that 
students  are  attending  within  the  small  group 
arrangement.    Specific  attentlonal  cue  options  include 
(a)  a  general  cue  -  students  are  simply  asked  to  look 
at  or  orient  toward  the  task  stimulus,  or  (b)  a 
specific  attending  cue  -  students  are  required  to 
attend  to  the  relevant  characteristics  of  the  task 
stimulus.    The  type  of  attentlonal  cue  is  dependent  on 
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student  and  task  characteristics,  and  if  the  teacher 
is  interested  in  investigating  whether  students  can 
acquire  inforiRation  incidental  to  the  target  task. 

3.3.  Select  the  number  of  students  who  will  be  required  to 
respond  to  the  attending  cue  (a)  individual 
attentional  response  requirement  -  only  the  student 
who  is  receiving  a  trial  is  required  to  attend  to  the 
task  stimulus,  or  (b)  require  a  choral  attentional 
response  -  teacher  ensures  that  all  members  of  the 
group,  regardless  of  who  is  receiving  a  trial,  are 
attending  to  the  task  stimulus.    The  selection  of  the 
type  of  attentional  response  requirement  is  dependent 
on  whether  the  teacher  is  interested  in  the  group 
members  acquisition  of  other  students  target  tasks. 

3.4.  Determine  presentation  of  the  discriminative  stimulus. 
For  example,  the  teacher  must  attend  to  seating 
arrangements  in  order  to  ensure  that  all  group  members 
can  (a)  hear  the  task  direction  and/or  other  members, 
and  (b)  see  the  task  stimuli  and/or  other  members' 
responses.    The  teacher  should  adapt  the  physical 
environment  or  materials  to  ensure  that  the 
effectiveness  of  the  procedure  used  in  small  group 
arrangements  is  not  compromised  by  these  variables. 

3.5.  Select  the  type  of  trial  presentation.    Some  of  the 
options  include  (a)  predictable  -  during  group 
instruction  with  individual  trials,  each  group  member 
has  the  opportunity  to  predict  when  his  or  her  trial 
will  occur  because  the  teacher  always  presents 
instructional  trials  in  the  same  student  order,  or  (b) 
unpredictable  -  the  teacher  randomly  selects  the 
student  order  in  which  trials  are  presented.  Teachers 
should  select  based  on  ease  of  in^lementation 
(predictable)  versus  increasing  the  probability  that 
students  will  attend  during  other  students  trials 
(unpredictable) .    Other  decisions  include  (c)  the 
number  of  trials  to  be  presented,  (d)  whether  this 
number  should  be  constant  or  vary  across  sessions  or 
group  members,  and  (e)  the  trial  format  or  whether  to 
select  massed,  spaced  or  distributed  trials.  These 
decisions  are  ab.itrary  and  based  on  student  and  task 
characteristics. 
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3.6.  Select  either  choral  -  studeT^cs  respond  in  unison,  or 
individual  -   one  student  r<&8ponds  while  other  group 
members  watch,  responding.    Teachers  should  consider 
that  during  choral  responding,  students  are 
continually  active  during  the  instructional  session, 
however,  you  still  must  take  the  time  to  test 
individually  for  acquisition  of  the  target  tasks. 

3.7.  Define  the  consequences  that  will  follow  student 
responses  in  the  small  group  instructional 
arrangement.    The  teacher  can  decide  the  type  of 
reinforcer  to  follow  correct  responses  (e.g., 
tangibles  or  social  praise),  and  (b)  the  type  of  event 
to  follow  errors  (e.g.,  error  correction,  ignore, 
etc.) . 

3.8.  Select  the  type  of  criterion  (a)  individual  -  each 
group  member  moves  at  his  or  her  own  pace  as  the 
teacher  presents  new  stimuli  as  target  stimuli  are 
acquired,  independent  of  other  member's  responding,  or 
(b)  group  -  individual  students  are  not  presented  with 
new  behaviors  until  ai    members  of  the  group  are  at 
criterion  level  performance.    The  teacher  selects  the 
type  of  criterion  based  on  type  of  students  in  the 
group  and  the  type  of  tasks  selected  for  insf ruction. 


4.0    Measuring  Learning 


4.1.  Measure  effectiveness  through  (a)  pre-  or  post-tests, 
(b)  trial -by-trial,  or  (c)  permanent  products. 

4.2.  Measure  efficiency  through  data  on  (a)  number  of 
sessions,  (b)  number  of  trials,   (c)  number  of  errors, 
(d)  minutes  of  instructional  time,  and  (e) 
observational  learning. 

4.3.  Summarize  the  data  from  the  small  group  instructional 
arrangement  to  monitor  progress  of  individual  group 
members . 

4.4.  Measure  generalization  and  maintenance  of  information 
learned  in  the  small  group  instructional  arrangement. 
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Management  of  Group  Behavior 

5.1.      Select  contingencies  to  follow  the  occurrences  of 

inappropriate  behavior  in  the  group.    The  teacher  may 
select  {a)  independent  group  contingencies  -  students 
receive  consequences  based  on  their  own  performance, 
(b)  interdependent  group  contingencies  -  all  students 
receive  reinforcement  based  on  performance  of  the 
group,  or  <c)  dependent  group  contingencies  -  where 
all  students  in  the  group  are  reinforced  dependent  on 
one  or  more  selected  members.    Selection  is  based  on 
both  task  and  student  characteristics. 
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Module: 


Effective  and  Efficient  Small  Group  Instruction:    The  Use  of 

Constant  Time  Delay 


Competencies : 

1.  Learners  will  describe  the  findings  when  constant  tine  delay  is  used 
in  a  small  group  instructional  arrangement. 

2.  Learners  will  describe  the  steps  for  using  constant  tine  delay  in  a 
small  group  instructional  arrangement. 

3.  Learners  will  design  a  small  group  instructional  arrangement  using 
the  constant  time  delay  prpcedure. 


Rationale; 

A  review  of  the  literature  indicated  that  small  group  instructional 
arrangements  are  a  viable  alternative  to  1:1  instruction  (Brown  & 
Holvoet,  1982) .    However,  once  the  teacher  has  selected  this 
instructional  arrangement,  his  or  her  next  decision  is  the  selection  of 
a  systematic  instructional  strategy  that  will  prove  effective  in  small 
groups  {Brown,  Holvoet,  Guess,  &  Mulligan,  1980) .    The  constant  time 
delay  strategy  has  been  found  to  be  effective  in  small  group 
instructional  arrangements  (Cybriwsky,  Wolery,  &  Gast,  in  press;  Doyle, 
Cast,  Wolery,  Ault,  &  Farmer,  1990;  Winterling,  1990.  Therefore, 
because  of  the  effectiveness  of  the  procedure  with  a  variety  of 
populations  in  teaching  a  number  of  different  slcills,  teachers  of 
students  with  moderate  or  severe  handicaps  should  be  able  to  inclement 
constant  time  delay  in  a  small  group  instructional  arrangement. 


Ob  jectiva : 


1.  To  describe  the  constant  time  delay  strategy. 

2.  To  describe  the  findings  of  investigations  that  resf^arched  the 
effectiveness  and  efficiency  of  constant  time  delay  in  small  group 
instructional  arrangements. 

3.  To  describe  the  steps  for  using  constant  time  delay  in  small  group 
instructional  arrangements. 

4.  To  design  an  effective  and  efficient  small  group  instructional 
arrangement  using  the  constant  time  delay  strategy. 


Learners  should  have  knowledge  and  performance  competencies  related  to 
systematic  teaching  and  data  collection  during  1:1  instruction. 


Evaluation  gtocedttres  and  Criteria; 

Instructors  should  develop  their  own  evaluation  procedures  and  criteria. 


learning  Activities  and  Alternatives: 


1.    Read  and  summarize  the  following  review  and  research  documents 
related  to  small  group  instructional  arrangements: 


Brown,  F.,  Holvoet,  J.,  Guess,  D.,  i  Mulligan,  M.  (1980).  The 
individualized  curriculum  sequencing  model  (III):    Small  group 
instruction.    Journal  of  the  Association  for  the  Severely 
Handicapped,  5(4),  352-367. 

Collins,  B.  C,  Gast,  D.  L.,  Ault,  M.  J.,  &  Wolery,  M.  (in  press). 
Small  group  instruction:    Guidelines  for  teachers  of  students 
with  moderate  to  severe  handicaps.    Education  and  Training  in 
Mental  Retardation. 

Favell,  J.  E.,  Favell,  J.  E.,  i  McCimsey,  J.  F.  (1978).  Relative 
effectiveness  and  efficiency  of  group  versus  individual  training 
of  severely  retarded  persons.    American  Journal  of  Mental 
Deficiency,  83,  104-109. 

Fink,  W.  T.,  i  Sandall,  S.  R.  (1978).    One-to-one  versus  group 
academic  instruction  with  handicapped  and  nonhandi capped 
preschool  children.    Mental  Retardation,  1^,  45-47. 

Oliver,  P.  R. ,  &  Scott,  T.  L.  (1981).    Group  versus  individual 
training  in  establishing  generalization  of  language  skills  with 
severely  handicapped  individuals.    Mental  Retardation,  19, 
285-289.  "  ~~ 

Storm,  R.  ri.,  &  Willis,  J.  H.  (1978).    Small-group  training  as  an 
alternstive  to  individual  programs  for  profoundly  retarded 
persona.    American  Journal  of  Mental  Deficiency,  33,  283-288. 

Westling,  D.  L.,  Ferrell,  K.,  &  Swenson,  K.   (1982).  Intraclassroom 
conparison  of  two  arrangements  for  teaching  profoundly  mentally 
retarded  children.    American  Journal  of  Mental  Deficiency,  86, 
601-608. 
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2.    Read  and  sunmarlze  the  following  documents  related  to  constant  time 
delay: 


Ault,  M.  J.,  Gast,  D.  I.,  Wolery,  H.,  &  Doyle,  P.  M.    (In  press).  A 
data  collection  and  graphing  method  for  use  in  teaching  chained 
tasks  with  the  constant  time  delay  procedure.  Teaching 
Exceptional  Children. 

Ault,  M.  J.,  Holery,  M.,  Doyle,  P.  M.,  &  Gast,  D.  L.  (1989). 
Comparative  investigations  of  instructional  strategies  for 
students  with  moderate  and  severe  handicaps:    A  literature 
review.    Exceptional  Children,  55,  346-356. 

Billingsley,  F.  F.,  &  Romer,  L.  T.  (1983).    Response  prompting  and 
the  transfer  of  stimulus  control:    Methods,  research,  and  a 
conceptual  framework.    Journal  of  the  Association  for  the 
Severely  Handicapped,  8(2),  3-12. 

Gast,  D.  L.,  Wolery,  M.  Ault,  M.  J.,  Doyle,  P.  M.,  &  Alig,  C. 

(1988).    How  to  use  time  delay.    (U.S.  Department  of  Education, 
Grant  NO.  G008530197) .    Lexington,  KX:    Department  of  Special 
Education. 

Handen,  B.  I.,  &  Zane,  T.  (1997).    Delayed  pron^ting:    A  review  of 
procedural  variations  and  results.    Research  in  Developmental 
Disabilities,  8,  307-330. 

Schoen,  S.  F.  (1986).    Assistance  procedures  to  facilitate  the 
transfer  of  stimulus  control:    Review  and  analysis.  Education 
and  Training  of  the  Mentally  Retarded,  21,  62-74. 

Wolery,  M.,  &  Gast,  D.  L.  (1984).    Effective  and  efficient 

procedures  for  the  transfer  of  stimulus  control.  Topics  in  Early 
Childhood  Special  Education,  4(3),  52-77. 


3.    Read  the  following  research  articles  that  illustrate  the 

effectiveness  and  efficiency  of  constant  time  delay  in  small  group 
instructional  arrangements: 


Cybriwsky,  C,  Wolery,  M.,  &  Gast,  D.  L.  (in  press).    Use  of  a 

constant  time  delay  procedure  in  teaching  preschoolers  in  a  group 
format .    Journal  of  Early  Intervention . 
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Doyle,  P.  N.,  Cast,  D.  L.,  Nolery,  M.,  Aulti  M.  J.,  (  Farmer,  J.  A. 
(1990).   Use  of  constant  time  delay  in  small  group  instruction:  A 
study  of  observational  and  incidental  learning.    The  Journal  of 
Special  Education,  22,  369-385. 

Fazner,  J,,  Cast,  D.  L.,  Wolery,  M.,  4  Ninterling,  V.  (1989).  Small 
group  instruction  for  students  with  severe  handicaps;  A  study  of 
observational  learning.   Manuscript  submitted  for  publication. 

Cast,  D.  L.,  Doyle,  P.  H.,  Nolery,  M.,  Ault,  M.  J.,  &  Baklarz,  J.  L. 
(in  press) .    Small  group  instruction  for  students  with  multiple 
handicaps:    The  acquisition  of  sight  words  and  related  but 
non-targeted  information  with  a  constant  time  delay  procedure. 
Education  and  Treatment  of  Children. 

Gast,  D.  L.,  WinterlAng,  V.,  Wolery,  M.,  &  Farmer,  J.  A.  (1990). 
Teaching  first-aid  skills  to  students  with  moderate  disabilities. 
Manuscript  submitted  for  publication. 

Gast,  D.  L.,  Wolery,  M.,  Morris,  L.  L.,  Doyle,  P.  M.,  &  Meyer,  S. 
(1990) .    Teaching  sight  word  reading  in  a  group  instructional 
arrangement  using  constant  time  delay.    Exceptionality,  1,  81-96. 

Schoen,  S.  F.,  &  Sivil,  E.  0.  (1989).    A  comparison  of  procedures  in 
teaching  self-help  skills:    Increasing  assistance,  time  delay, 
and  observational  learning.    Journal  of  Developmental  Disorders, 
19(1),  57-72. 

Shelton,  B.  S.,  Gast,  D.  L.,  Wolery,  M.,  &  Winterling,  V.  (in 
press) .    The  role  of  small  group  instruction  in  facilitating 
observational  and  incidental  learning.    Language,  Speech,  and 
Hearing  Services  in  School. 

Winterling,  V.  (1990).    The  effects  of  constant  time  delay,  practice 
in  writing  or  spelling,  and  reinforcement  on  sight  word 
recognition  in  a  small  group.    Journal  of  Special  Education,  24, 
101-116. 

Wolery,  M.,  Ault,  M.  J.,  Gast,  D.  L.,  Doyle,  P.  M.,  &  Griffen,  A.  K. 
(in  press).    Teaching  chained  tasks  in  dyads:  Acquisition  of 
target  and  observational  behaviors.    Journal  of  Special 
Educatior. 

Wolery,  M.,  Cybriwsky,  C,  Gast,  D.  L.,  &  Boyle-Gast,  K.  (in  press). 
General  and  specific  attentional  responses:    Acquirition  and 
maintenance  of  target  ,  observational,  and  incidental  behaviors. 
Exceptional  Children. 


4.  Talk  with  and  observe  teachers  who  are  experienced  In  the  use  of 
constant  time  delay. 

5.  Talk  with  and  observe  teachers  who  are  experienced  in  effective  and 
efficient  use  of  small  group  instructional  arrangements. 

6.  Write  a  paper  that  describes  the  steps  that  comprise  the  constant 
time  delay  procedure. 

7.  Write  a  paper  that  describes  how  to  teach  a  specific  skill  to  a 
particular  population  in  a  small  group  instructional  arrangement 
using  the  constant  time  delay  procedure. 


Content  Outline; 

This  outline  relies  on  information  presented  in  the  manual  Effective  and 
Efficient  Small  Group  Instruction:    The  Use  of  Constant  Time  Delay 
(Winterling,  Cast,  Doyle,  &  Wolery,  1990)  and  it  is  suggested  that  this 
module  be  used  along  with  the  above  manual  and  suggested  readings. 


1.0    Introduction  to  Use  of  Constant  Time  Delay  in  Small  Group 
Instructional  Arrangements: 

1.1.  Decision-making  by  teachers  includes  (a)  preparations  for 
instruction  (e.g,  behaviors  to  be  taught,  number  of 
students) ,  and  (b)  how  to  teach  the  behaviors  to  the 
students. 

1.2.  Decision-making  based  on  (a)  effectiveness  and  (b) 
efficiency. 

1.3.  Purpose  of  the  Module 

1.3.1.  To  review  the  findings  of  research  using  small  group 
instructional  arrangements. 

1.3.2.  To  describe  the  constant  time  delay  procedure. 

1.3.3.  To  describe  the  use  of  constant  time  delay  in  small 
group  instructional  arrangements. 


2.0    Rationale  and  Supporting  Elesearch: 


2.1.       Small  group  instructional  arrangements  are  effective 
alternatives  to  1:1  instruction.    When  compared  to  1:1 
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instruction,  small  group  instructional  arrangements  are 
equally  effective  in  establishing  a  variety  of  new  skills  to 
varying  populations. 

2.2.  Small  group  arrangements  can  increase  the  efficiency  of 
classroom  instruction  in  terms  of  efficient  use  of  (a) 
teacher  and  staff  instructional  time,  <b)  increased 
opportunities  for  less  restrictive  teaching  environments  and 
peer  social  interactions,  and  (c)  greater  probability  that 
students  may  learn  other  students  target  information. 

2.3.  Constant  time  delay  has  been  an  effective  and  efficient 
strategy  when  used  in  a  small  group  instructional 
arrangement  for  students  ranging  in  age  from  preschool  to 
adiilt,  with  handicaps  ranging  from  developmental  delays  to 
severe  mental  retardation,  and  in  teaching  both  chained  and 
discrete  skills. 


Description  of  Constant  Time  Delay: 

3.1.  Definition  of  time  delay  -  a  response  prompting  strategy 
involv.wag  the  simultaneous  delivery  of  a  target  stimulus  and 
a  controlling  pronpt  for  a  limited  number  of  trials, 
followed  by  trials  where  the  target  stimulus  is  presented 
but  the  controlling  pron^t  is  delayed  for  a  "constant" 
period  of  time. 

3.2.  Exair^les  illustrating  the  implementation  of  the  procedure 
and  terminology. 

3.3.  Definitions  of  the  five  types  of  student  responses  that  can 
occur  within  a  small  group  instructional  arrangement  when 
using  the  constant  time  delay  procedure. 

3.3.1.       Unprompted  correct  responses  -  correct  responses  that 
occur  before  delivery  of  the  controlling  prompt;  these 
count  toward  criterion. 

3.3.2        Prompted  correct  responses  -  correct  responses  that 
occur  after  delivery  of  the  controlling  prompt. 

3.3.3.       Unprompted  incorrect  responses  -  errors  that  occur 
before  delivery  of  the  controlling  prompt. 
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3.3.4        Prompted  Incorrect  responses  -  errors  that  occur  after 
delivery  of  the  controlling  prompt. 

3.3.5.      No  responses  -  occur  when  the  student  does  not  respond 
after  delivery  of  the  prompt. 


Teaching  a  New  Skill  to  a  Group  of  Students  Using  Constant  Time 
Delay: 


4.1.  Select  the  students,  and  identify  the  target  skill.  These 
selection  procedures  are  dependent  on  student  handicstpping 
conditions  and  task  characteristics  such  as:  same-task, 
same-stimuli;  same-task,  different-stimuli;  different-task, 
same-stimuli;  or  different-task,  different-stimuli. 

4.2.  Plan  the  instructional  program.    These  decisions  include: 

4.2.1.       Select  the  number  of  trials  per  student  and  session. 
Options  include  (a)  the  number  of  trials  to  be 
presented,  (b)  whether  this  number  should  be  constant 
or  vary  across  sessions  or  group  members,  and  (c)  the 
trial  format  or  whether  to  select  massed,  spaced  or 
distributed  trials.    Again,  this  decision  is  dependent 
on  both  the  population  and  che  skill  to  be  trained. 
If  the  skill  is  difficult  or  each  student  is  learning 
a  different  skill  and/or  different  stimuli,  the 
teachar  may  find  it  necessary  to  conduct  a  greater 
number  of  trials  per  student  than  if  all  students  in 
the  group  are  learning  tne  sa.ae  task  and/or  the  same 
stimuli. 

4.2.-.       Select  the  type  of  trial  presentation  (a)  predictable 
-  during  group  instruct ion  with  individual  trials, 
each  group  member  has  the  opportunity  to  predict  when 
his  or  her  trial  will  occur  because  the  teacher  always 
presents  instructional  trials  in  the  same  s<:udent 
order,  or  (b)  unpredictable  -  the  teacher  randomly 
selects  the  student  order  in  which  trials  are 
presented.    Teachers  should  select  based  on  ease  of 
implementation  (predictable)  versus  increasing  the 
probabilitv  that  students  will  attend  during  other 
students  trials  (unpredictable) . 
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4.2.3.  $elect  the  type  of  target  response  requirement;  either 
choral  -  students  respond  in  unison,  or  individual  - 
one  student  responds  while  other  group  nenibers  watch, 
responding.    Teachers  should  consider  that  during 
choral  responding,  students  are  continually  active 
during  the  instructional  session,  however,  you  still 
must  take  the  time  to  test  individually  for 
acquisition  of  the  target  tasks. 

4.2.4.  Select  contingencies  to  follow  occurrences  of  student 
responses  in  the  group.    The  teacher  may  select  (a) 
independent  group  contingencies  -  students  receive 
consequences  based  on  their  own  performance,  (b) 
interdependent  group  contingencies  -  all  students 
receive  reinforcement  based  on  performance  of  the 
group,  or  (c)  dependent  group  contingencies  -  where 
all  students  in  the  group  are  reinforced  dependent  on 
one  or  more  selected  members.    Selection  is  based  on 
both  task  and  student  characteristics. 

4.2.5.  Ensure  attending.  This  can  be  accomplished  through  a 
number  cf  methods  including  (a)  simply  presenting  an 
attending  cue  to  each  student  prior  to  his  or  her 
trial  and  waiting  until  that  student  orients  toward 
the  target  stimulus,  or  (b)  presenting  an  attending 
cu(3  and  waiting  for  each  student  in  the  group  to 
orient  toward  or  look  at  the  target  stimulus.  The 
teacher  also  might  add  specific  consequences  for 
correct  attending  responses  to  the  target  stimulus, 
such  as  (a)  reinforcing  individual  students  for 
attending  to  their  stimuli,  (b)  reinforcing  a  specific 
student  for  attending  to  other  students  target 
stimuli,  or  (c)  reinforcing  only  if  all  students  are 
attending  to  target  stimuli. 

4.2.6.  Select  the  task  direction  -  a  stimulus,  usually 
verbal,  that  tells  the  students  to  perform  the  target 
behavior,  and  determine  presentation  of  this 
discrimina^** ve  stimulus.    For  example,  the  teacher 

'  must  attend  to  seating  arrangements  in  order  to  ensure 
that  all  group  members  can  (a)  hear  the  task  direction 
and/or  other  members,  and  (b)  see  the  task  stimuli 
and/or  ether  membsrs'  responses.    The  teacher  should 
adapt  the  physical  environment  or  materials  to  ensure 
that  the  effectiveness  of  the  procedure  used  in  small 
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group  arrangements  is  not  compromised  by  these 
variables. 

4.2.7.  Identify  the  controlling  pronpt;  a  prompt  that  will 
ensure  that  students  perform  the  target  response 
correctly.    In  a  small  group  instructional  setting, 
the  controlling  prompt  may  vary  across  students 
dependent  on  type  of  skills  being  trained  (e.g.,  if 
each  member  of  the  group  is  learning  a  different  task, 
than  the  controlling  prompts  might  include  a  model,  a 
gesture  and  a  physical  prompt),  and  the 
characteristics  of  the  students  (e.g.,  if  three  group 
members  are  imitative  and  one  member  is  not,  than  the 
controlling  prompt  might  be  a  physical  prompt  guiding 
a  correct  response  for  the  non-imitative  student  which 
serves  as  a  model  for  the  remaining  three  group 
members) . 

4.2.8.  Identify  the  number  of  simultaneous  trials  at  the 
0-sec  delay  interval.    This  is  determined  by  (a)  the 
number  of  behaviors  being  trained,  (b)  the  task 
difficulty,  (c)  the  experience  of  the  students  in  the 
group,  and  (d)  the  handicapping  conditions  of  the 
members  in  the  group. 

4.2.9.  Determine  the  length  of  the  prompt  delay  interval. 
Although  4  and  5  seconds  are  common  delay  intervals, 
they  should  be  adjusted  to  the  learning 
characteristics  of  the  students  in  the  group;  students 
with  short  latencies  should  receive  short  prompt 
intervals  and  students  with  long  latencies  might  be 
allowed  more  time  to  respond.    It  should  be  noted  that 
although  a  teacher  can  vary  the  length  of  the  delay 
interval  across  group  members,  the  procedure  is  much 
easier  to  inclement  if  all  students  in  the  group  can 
wait  the  same  amount  of  time  for  delivery  of  the 
controllinq  pron^t. 

4.2.10.  Select  the  consequences  which  will  follow  each  type  of 
student  response.    Both  unprompted  and  proit^ted 
correct  responses  should  be  reinforced  on  a  continuous 
schedule  of  reinforcement.    This  schedule  of 
reinforcement  should  be  thinned  as  learning  is 
established.    Errors  and  no  responses  can  be  followed 
wit    a  variety  of  consequent  events  including  (a) 
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ignoring,  (b)  mild  verbal  repriioandSi  (c)  error 
correction;  or  (d)  a  short  in-seat  time  out. 

4.2.11.     Establish  a  reasonable  criterion:  (a)  individual 

criterion  -  each  group  member  moves  at  his  or  her  own 
pace  as  the  teacher  presents  new  stimuli  as  target 
stimuli  are  acquiredi  independent  of  other  member's 
responding,  or  (b)  group  criterion  -  individual 
students  are  not  presented  with  new  behaviors  until 
all  members  of  the  group  are  at  criterion  level 
performance.    The  teacher  selects  the  type  of 
criterion  based  on  type  of  students  in  the  group  and 
the  type  of  tasks  selected  for  instruction. 


Measuring  Performance:    Monitor  individual  performances  in  the 
group  and  make  adjustments  as  needed  (Gast,  Wolery,  Ault,  Doyle,  & 
Alig,  1988,  pages  31-33;  Hinterling,  et  al.,  1990,  pages  23-24). 

5.1.  Measure  effectiveness:    daily  data  should  be  collected  on 
the  five  possible  types  of  student  responses  when  using 
constant  time  delay. 

5.2.  Types  of  data  collection  sheets  can  be  found  in  two  manuals 
(Collins,  Gast,  Ault,  &  Wolery,  1990,  pages  35-37;  and 
Hinterling  et  al.,  1990,  pages  30-32). 

5.3.  Measure  efficiency  through  data  on  (a)  number  of  sessions, 
(b)  number  of  trials,  (c)  number  of  errors,  (d)  minutes  of 
instructional  tioic,  and  (e)  observational  learning. 

5.4.  Summarize  the  data  from  the  small  group  instructional 
arrangement  to  monitor  progress  of  individual  group  members. 
Visual  representations  of  group  time  delay  data  sheets  can 
be  found  in  Collins,  et  al.,  1990,  pages  39-40;  Hinterling, 
et  al.,  1990,  pages  34-36. 

5.5  Design  a  systematic  group  instructional  arrangement  using 
the  constant  time  delay  strategy  for  either  a  discrete  or 
chained  task.    Refer  to  Winterling  et  al.,  1990,  pages  8-23. 
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Small  Group  Instruction:-  Guidelines  for  Teachers  of 
Students  with  Moderate  to  Severe  Handicaps 

Introduction 

Belva  C.  Collinsi  David  L.  Cast,  Melinda  Jones  Ault,  Mark  Wolery 

Traditionally,  students  with  moderate  to  severe  handicaps  have  been 
taught  in  1:1  instructional  arrangements.    Whether  this  is  the  most 
effective  and  efficient  way  to  teach  these  students  has  not  been 
validated.    A  viable  alternative  to  1:1  instruction  \s  teaching  in  small 
groups.    Group  instruction  may  actually  be  more  advai.tageous  than  1:1 
instruction  because  (a)  teachers  can  instruct  more  than  one  student  at  a 
time,   (b)  less  classroom  personnel  and  instructional  time  is  required, 
v^./  auu«-iein.o  may  oe  preparea  wO  function  in  ie?*??  restrictive 
environments  which  frequently  use  group  arrangements  (Fink  &  Sandall, 
1978),   (d)  students  may  learn  to  interact  appropriately  with  peers 
(Alberto,  Jobes,  Sizemore,  &  Doran,  1980),  and  (e)  students  may  learn 
additional  information  from  observing  other  members  of  the  group 
(Westling,  Ferrell,  &  Swenson,  1982) .    For  our  purposes,  small  group 
instruction  is  defined  as  at  least  2  and  no  more  than  10  students  being 
taught  by  1  instructor. 

To  make  recommendations  on  how  small  groups  should  be  designed,  the 
current  literature  was  reviewed  and  studies  conducted  at  the  University 
of  Kentucky  were  examined.    The  literature  reviewed  focused  on 
acquisition  studies  which  involved  students  with  moderate  to  severe 
handicaps.    From  this  literature,  a  number  of  components  were  identified 
that  should  be  considered  when  designing  small  group  instructional 
programs  (Collins  &  Gast,  1988).    The  body  of  research  has  not  examined 
all  of  these  components  satisfactorily  and  sufficient  investigations 
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have  not  been  conducted  to  determine  the  best  way  to  facilitate 
acquisition  in  small  groups.    Therefore,  the  purpose  cif  this 
manuscript  is  to  inform  teachers  of  students  with  moderate  to  severe 
handicaps  about  decisions  that  need  to  be  made  when  developing  small 
group  instructional  programs.    A  secondary  purpose  is  to  provide 
recommendations  pertaining  to  each  of  these  decisions.    The  following 
questions  address  the  components  of  small  group  instruction  that  should 
be  considered  by  teachers. 
How  Will  Groups  Be  Composed? 

Some  of  the  first  decisions  teachers  must  make  when  designing  small 
group  instruction  relate  to  the  composition  of  the  group.    The  teacher 
must  consider  what  students  will  be  in  the  group,  how  many  students  will 
«c  cauyriL,  what  taako  will  uc  uauyht,  diiu  nuw  gruup  memoets  wiii 
interact. 

G  -  -.p  size.    The  size  of  the  group  is  one  of  the  first  decisions 
that  teachers  need  to  make.    Of  the  studies  reviewed,  the  maximum  number 
of  students  taught  in  a  small  group  was  7  (Winkler,  Arnold,  &  Russell, 
1987) .    However,  most  investigations  included  2-4  students  (Alberto  et 
al.,  1980;  Brown  &  Holvoet,  1982;  Favell,  Favell,  &  McCimsey,  1978;  Faw,  " 
Reid,  Schepis,  Fitzgerald,  &  Welty,  1981;  Frankosky  &  Sulzer-Azaroff , 
1978).    The  teacher,  when  making  a  decision  on  the  number  of  students  to 
include  in  a  group,  should  consider  the  following  variables:    (a)  the 
handicapping  conditions  of  the  students;  (b)  the  students'  experience  in 
group  settings;  (c)  the  students'  command  of  appropriate  group  skills, 
(i.e.,  ability  to  sit  and  attend,  appropriate  social  skills);  (d)  the 
type  of  task  to  be  taught;  and  (e)  session  length.    For  example, 
students  with  more  severe  handicaps,  may  have  limited  experience  in 
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groups,  may  not  be  able  to  sit  for  long  periods  of  time,  may  not  possess 
the  necessary  social  skills  (e.g.,  standing  or  sitting  in  close 
proximity  to  others,  turn-taking,  con^liance)  and  may  have  longer 
responding  times.    In  such  cases,  the  teacher  may  want  to  involve  a 
smaller  number  of  students  in  the  group  to  shorten  session  length  and  to 
instruct  all  members  of  the  group  adequately.    On  the  other  hand, 
students  who  have  some  group  experience  and  possess  the  necessary 
prerequisite  skills  may  be  able  to  function  as  a  member  of  a  larger 
group . 

Homogeneous/heterogeneous  groupings .    Based  on  the  student 
population  of  the  classroom  and  the  tasks  identified  to  be  taught,  the 
teacher  must  decide  if  homogeneous  or  heterogeneous  groupings  will  be 
usea.    tur  the  purpose  or  this  manuscript,  nomogeneuus  groupings  were 
defined  as  groups  containing  students  with  the  same  diagnostic  label 
and/or  with  an  age  span  of  no  more  than  2  chronological  years; 
heterogeneous  groupings  were  defined  as  groups  containing  students  who 
function  at  different  levels  and/or  have  age  spans  of  greater  than  2 
chronological  years.    For  example,  Alberto  et  al.  (1980)  taught 
self-help  and  language  skills  to  students  who  all  had  severe  handicaps 
and  who  ranged  in  age  from  6-8  years,  while  Favell  et  al.  (1978)  taught 
word  recognition  to  students  whose  ages  ranged  from  9-25  years  and  whose 
disabilities  ranged  from  moderate  to  profound  levels.    An  advantage  of 
homogeneous  groupings  for  the  teacher  may  be  the  ease  with  which  the 
group  is  conducted  since  it  is  more  likely  that  all  students  in  the 
group  will  leirn  the  same  type  of  task  and  will  have  the  same  skill 
level.    However,  identifying  a  group  of  students  that  are  similar  in  age 
and  handicapping  conditions  may  be  difficult  and  unrealistic,  especially 
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if  students  participate  in  groups  in  least  restrictiva  or  coimnunity 
settings.    Conducting  a  group  with  a  heterogeneous  population  may  be 
more  difficult  since  students  will  probably  be  learning  a  variety  of 
s)cillS/  but  students  may  have  a  greater  opportunity  to  learn  additional 
information  by  observing  the  other  group  members. 

Task  selection.    Students  in  the  group  may  all  be  working  on  the 
same  type  of  task  using  either  the  same  stimuli  or  different  stimuli. 
Alternatively,  each  student  in  the  group  may  be  learning  a  different 
type  of  task,  again  with  either  the  same  stimuli  or  different  stimuli. 
An  exanple  of  "same  task,  same  stimuli"  was  used  by  Doyle,  Gast,  Wolery, 
Ault,  and  Meyer  (1989)  when  they  taught  all  students  in  the  group  to 
read  the  same  words  off  a  menu  from  the  community.    Kohl  (1981)  used  a 
"oouie  udtfA.,  uiizerexic  stimuix"  lormat  when  eacn  student  in  a  group  was 
taught  to  manually  sign  different  stimuli.    "Different  task,  same 
stimuli"  was  used  by  Horst,  Wehman,  Hill,  and  Bailey  (1981)  in  teaching 
leisure  skills  to  adolescents  with  severe  handicaps;  each  student  in  the 
group  learned  tc  perform  a  different  leisure  skill  with  the  same 
stimuli,  a  frisbee.    Finally,  Brown  and  Holvoet  (1982)  used  a  "different 
task,  different  stimuli"  format  in  teaching  clerical  skills  to  students 
with  profound  mental  retardation;  each  student  learned  a  different 
clerical  skill  using  different  materials.    Obviously,  the  needs  of  the 
group  should  be  assessed  to  determine  what  tasks  will  be  taught.  When 
different  tasks  or  stimuli  are  used,  students  have  the  potential  to 
learn  what  is  being  taught  to  other  members  of  the  group  (Wolery,  Ault, 
Gast,  Doyle,  &  Mills,  1989) .    This  is  not  po'jsible  when  all  members  of 
the  group  are  using  the  same  stimuli.    The  teacher  should  realize  that 
teaching  the  same  task  or  same  stimuli  to  group  members  increases  the 
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ease  with  which  the  group  is  conducted  and  may  affect  how  quickly 
students  learn. 

Entry  criteria.    When  choosing  students  to  be  members  of  the  group 
the  teacher  should  ensure  that  each  member  has  the  skills  necessary  for 
successful  participation.    These  might  include  appropriate  social 
behaviors  (Marchetti,  Cecil,  Graves,  &  Marchetti,  1984),  eye  contact 
with  the' teacher  and  stimuli  (Alberto  et  al.,  1980),  compliance  to  task 
requests  (Faw  et  al.,  1981),  and  minimal  performance  on  skills  to  be 
taught  (MacDonald,  Dixon,  &  LeBlanc,  1986) .    It  is  important  for  the 
teacher  to  identify  prerequisite  skills  needed  for  the  task  to  be  taught 
and  for  inclusion  in  a  group,  and  then  to  assess  these  skills  before 
beginning  the  group.    Failure  to  do  so  may  adversely  influence  the 
periormance  u£  otncr  group  members.    Some  students  may  need  to  be  taught 
some  prerequisite  skills  before  becoming  a  group  member. 

Group  arrangements.    Groups  may  be  organized  in  four  different 
wav.«,  intrasequential,  intersequential,  tandem,  and  1:1  supplement 
(Brown,  Holvoet,  Guess,  &  Mulligan,  1980).    First,  in  an  intrasequential 
c,roup  arrangement.-  the  teacher  provides  instruction  to  each  member 
individually  within  the  group  setting  without  structuring  any 
interaction  between  group  members.    For  example,  Wilson,  Cuvo,  and  Davis 
(1986)  taught  meal  planning  skills  to  students  with  multiple 
disabilities.    The  teacher  modeled  for  the  entire  group  and  then  gave 
feedback  to  each  individual  student.    Second,  in  an  intersequential 
group  arrangement,  the  teacher  provides  instruction  and  specifically 
structures  or  reinforces  interactions  between  group  members,  wolery, 
Ault,  Gast,  Doyle,  and  Griff en  (1989)  taught  chained  tasks  to  students 
with  moderate  handicaps  in  dyads.    Students  were  prompted  to  provide 
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attentional  cues  and  reinforcement  to  each  other.    Third,  in  a  tandem 
group  arrangement,  the  teacher  begins  instruction  in  a  1:1  format  and 
systematically  increases  the  group  size.  Koegel  and  Rincover  (1974)  used 
a  tandem  group  arrangement  in  teaching  language  skills  to  students  with 
autism.    Initially,  two  students  were  present  in  the  group  and  the 
teacher  systematically  increased  the  group  size  until  8  members  were 
present.    And  fourth,  when  a  1:1  supplement  is  used,  the  teacher 
provides  instruction  in  one  of  the  above  group  arrangements  and  then 
conducts  1:1  sessions  to  provide  extra  practice  on  the  skill.    A  1:1 
supplement  arrangement  was  used  by  Faw  et  al.  (1981)       teaching  manual 
signing  to  students  with  profound  handicaps.    Instruction  occurred  in  a 
aroup,  and  students  received  1:1  instruction  when  incorrect  resoonsps 
occurred  during  tne  group  session.    No  comparisons  of  these  types  of 
group  arrangements  appear  in  the  literature;  thus,  no  empirically  based 
recommendations  exist  for  guiding  the  teacher  in  choosing  the  most 
effective  and  efficient  arrangement.    However,  each  has  its  advantages. 
An  intrasequential  group  arrang'.^nent  is  the  least  complex  type  of 
arrangement  and,  therefore,  it  may  be  used  with  ease  by  teachers  or 
teaching  assistants  who  may  be  inexperienced  in  conducting  group 
instruction.    The  use  of  an  intersequential  group  arrangement  would  be 
useful  for  te.  "^hers  who  have  a  heterogeneous  group  population  since  peer 
tutoring  interactions  can  be  specifically  structured.    In  addition,  this 
arrangement  may  facilitate  attention  co  task  since  group  members  are 
interacting  with  others  in  the  group  as  well  as  being  injjtructed  on 
their  own  stimuli.    The  tandem  group  arrangement  is  ideal  for  teachers 
who  have  students  who  do  not  have  the  prerequisite  skills  tc  participate 
in  a  group  or  for  students  who  are  unfamiliar  with  group  instruction. 

4V.U 
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By  using  the  tandem  arrangement,  the  teacher  can  form  successful  groups 
by  systematically  increasing  the  size  of  the  group  as  students  develop 
the  necsssary  skills.    The  1:1  supplement  arrangement  provides  the 
teacher  with  increased  flexibility  since  1:1  instruction  can  be  provided 
in  addition  to  group  instruction  for  those  students  who  do  not  learn  or 
whose  learning  is  inefficient  in  a  group. 

Criteria  for  conducting  a  session.    After  teachers  have  uiaae  all  of 
the  decisions  concerning  group  composition/  they  must  establish  the 
criteria  of  attendance  to  be  used  to  hold  the  session.    In  other  words, 
the  teacher  should  decide  how  many  of  the  students  in  the  group  should 
be  present  to  conduct  the  instructional  session.    This  decision  is 
important  for  teachers  but  critical  for  researchers  who  are  studying  the 
eiiicacy  or  sitiaii  group  xustruction/  particularly  if  observational 
learning  is  under  investigation  (Bandura,  1971).    For  the  teacher  this 
is  an  arbitrary  one  ':hat  should  be  made  prior  to  beginning  instruction. 
If  the  teacher  decides  that  all  students  must  be  present  before  t:he 
group  will  be  held,  then  it  is  possible  that  many  days  may  elapse 
without  instruction  for  thos'^  students  who  are  present  at  school.  On 
the  other  hand,  proceeding  without  group  members  may  cause  the  students 
who  are  present  to  progress  more  rapidly  than  the  absent  student  to  the 
point  where  the  absent  student  would  not  be  able  to  successfully  rejoin 
the  group,    in  this  case,  the  teacher  may  need  to  use  a  1:1  supplement 
arrancjement  on  the  return  of  the  absent  student. 
Another  option  would  be  for  the  teacher  to  use  the  days  in  which 
students  are  absent  to  review  material  with  the  present  student;"  and 
introduce  new  stimuli  only  when  the  entire  group  is  present.  When 
students  are  being  taught  different  tasks  and/or  different  stimuli,  then 
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more  absences  may  be  accepted  than  when  students  are  being  taught  the 
same  task  and  same  stimuli.    The  teacher  should  determine  in  advance  the 
criteria  that  will  be  used  which  will  make  the  most  efficient  use  of  all 
members'  instructional  time. 
What  Procedures  Will  Be  Used? 

Once  teachers  have  made  all  the  necessary  decisions  concerning  how  the 
group  will  be  formed,  they  are  now  ready  to  plan  for  instruction.  This 
involves  consideration  of  the  instructional  strategy,  attentional  cue, 
presentation  of  the  discriminative  stimulus,  trial  presentation,  choral 
and  individual  responding,  teacher  consequences  for  student  responding, 
and  individual  or  group  criterion. 

Instructional  strategy.    One  of  the  first  decisions  teachers  should 
make  ij  n'udl  ^^ecilxc  ixiSLruccionai  btrategy  wxlj.  &e  used  during  small 
group  instructional  sessions  (Wolery,  Ault,  &  Doyle,  in  press) .  In 
determining  the  instructional  method  the  teacher  should  consider  the 
effectiveness  of  the  strategy,  the  efficiency  of  the  strategy,  and  the 
principle  of  parsimony.    Effective  instructional  procedures  that  have 
been  used  in  small  group  instruction  include  the  system  of  least  prompts 
(Doyle  et  al.,  1989;  Schepis,  Reid,  &  Fitzgerald,  1987)  prompt  and  fade 
(Fajardo  &  McGourty,  1983;  Koegel  &  Rincover,  1974),  error  correction 
(Brown  &  Holvoet,  1982;  Favell  et  al.,  1978),  progressive  time  delay 
(Browder,  Snell,  &  Wildonger,  1988;  Farmer,  Gast,  Wolery,  &  Winterling, 
1989),  and  constant  time  delay  (Gast,  Wolery,  Morris,  Doyle,  &  Meyer,  in 
press;  Doyle,  Gast,  Wolery,  Ault,  &  Farmer,  in  press) .    In  determining 
the  efficiency  of  each  of  the  procedures,  the  teacher  should  consider 
variables  such  as  the  trials,  sessions,  instructional  time,  and  errors 
to  criterion,  and  the  amount  of  additional  observational  information 


that  is  learned  by  students.    Observational  information  refers  to 
information  not  directly  taught  to  a  student,  but  that  the  student 
observes  being  taught  to  others.    In  addition,  teachers  should  select 
instructional  strategies  on  the  basis  of  parsimony  (Etzel  &  LeBlanc, 
1979) .    This  principle  states  that  when  two  or  more  solutions  are 
correct,  then  the  simplest  solution  should  be  used.    For  example,  the 
least  complex  strategy  or  the  strategy  with  which  the  teacher  is  the 
most  familiar  should  be  used  over  other  strategies.    The  effectiveness 
and  efficiency  of  these  instructional  strategies  have  not  been  compared 
by  researchers  in  small  group  arrangements,  however  comparisons  have 
been  made  with  1:1  arrangements  (Ault,  Wolery,  Doyle,  &  Gast,  1989). 
Data  from  these  studies  indicate  that  response  promptinq  strategies 
(I.e.,  system  of  least  prompts,  time  delay)  were  more  effective  and 
efficient  in  terms  of  errors  to  criterion  than  error  correction 
strategies.    Time  delay  procedures  were  more  efficient  in  terms  of 
trials,  sessions,  errors,  and  instructional  time  to  criterion  than  the 
system  of  least  prompts  (Godby,  Gast,  &  Wolery,  1987;  Doyle,  Wolery, 
Gast,  Ault,  &  Wiley,  in  press).    In  addition,  constant  time  delay  is 
more  parsimonious  than  progressive  time  delay  since  only  one  prompt 
delay  interval  is  used.    Although  these  conparison  results  are  from  1:1 
rather  than  group  instructional  arrangements,  one  might  conclude  that 
similar  results  would  be  found.    Therefore,  based  on  the  effectiveness, 
efficiency,  and  the  principle  of  parsimony,  and  given  that  students 
possess  the  necessary  prerequisite  sicills,  the  constant  time  delay 
procedure  may  be  the  procedure  of  choice  when  determining  an 
instructional  strategy  to  use  in  a  small  group  format.    A  more  detailed 
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review  of  instructional  strategies  within  small  group  arrangements  has 
been  conducted  by  Gast,  Doyle,  Winterling,  and  Wolery  (1989) . 

Attentional  cue.    When  teaching  in  a  group,  the  teacher  may  choose 
to  use  an  attentional  cue,  that  is  some  cue  that  precedes  the  delivery 
of  the  task  direction  or  material  presentation  that  ensures  the 
attention  of  the  student  to  the  instructional  stimuli.    A  general 
attentional  cue  can  be  used  in  which  group  members  are  simply  asked  to 
attend  to  the  stimuli  in  general  (e.g.,  "Eyes  forward",  "Loolc  at  this"), 
or  a  specific  attentional  cue  can  be  used  in  which  group  members  are 
required  to  attend  to  the  relevant  characterist.'.cs  of  the  stimuli  (e.g., 
students  macch  the  numeral  before  naming  it,  or  calls  the  letters  of  the 
word  in  sequence  before  reading  it) .    A  specific  and  general  attentional 
*ao  cump<u.cu      «ix.j,  Wolery,  and  Gast  (1988)  ia  ceachintj  signt  wora 
reading  to  a  group  of  preschoolers  with  developmental  delays.  The 
general  cue  consisted  of  the  teacher  asking  the  student  to  look  at  the 
stimulus  cards.    The  specific  cue  entailed  the  teacher  saying  the  letter 
names  of  the  words  and  requiring  the  students  to  repeat  them  prior  to 
reading  the  word.    Results  indicated  that  students  learned  to  read 
their  target  words  regardless  of  the  use  of  a  general  or  specific 
attentional  cue.    Students  were  able  to  expressively  read  and 
receptively  identify  some  of  the  other  group  members'  words.  This 
occurred  most  often  for  those  words  taught  with  a  specific  attentional 
cue  rather  than  those  taught  with  a  general  cue.    When  the  goal  of  the 
group  is  to  facilitate  observational  learning,  the  teacher  may  want  to 
use  a  specific  attentional  cue.    Regardless,  some  type  of  attenti-.nal 
cue  is  important  for  ensuring  student  attention  during  group 
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instruction.    The  teacher  also  needs  to  decide  if  the  attentional  cue 
will  be  presented  to  only  the  student  whose  turn  it  is  or  to  all  members 
of  the  group  on  each  trial.    For  example,  Wolery  et  al.  (1989)  taught 
students  with  mild  handicaps  to  read  sight  words.    A  specific 
attentional  cue  that  was  presented  to  the  target  student  (i.e.,  only  the 
target  student  responded)  was  compared  to  an  attentional  cue  presented 
to  all  students  at  the  same  time  (i.e.,  students  responded  chorally). 
The  specific  attentional  cue  consisted  of  the  teacher  orally  spelling 
the  word  and  the  student  repeating  the  spelling.    Results  indicated  that 
no  consistent  differences  across  students  were  found  between  individual 
and  choral  attentional  responses  in  terms  of  students'  ability  to  read 
the  target  and  observational  words  and  spell  target  words.  However, 
-cuJcjits  »-cr*6xai.eaLiy  wexe  dOie  CO  speix  uiore  ooservationdi  woras  taught 
with  a  choral  attentional  response  than  with  an  individual  response.  It 
is  difficult  to  maice  a  recommendation  since  this  component  of  group 
instruction  has  not  been  studied  extensively.    Until  more  data  are 
available,  however,  the  teacher  may  want  to  deliver  a  specific 
attentional  cue  to  all  students  since  it  is  possible  they  may  learn 
additional  information  that  is  presented  in  the  cue,  and  attention  to 
taslc  may  be  facilitated.  One  should  iceep  in  mind,  however,  that  specific 
attentional  cues  that  require  a  student  response  is  liicely  to  slow  the 
instruction  and  lengthen  the  session  time. 

Presentation  of  the  discriminative  stimulus.    After  delivery  of  the 
attentional  cue,  the  teacher  should  now  present  the  discriminative 
stimulus  (s'^)  or  the  signal  for  students  to  respond.    With  group 
instruction,  the  teacher  should  closely  attend  to  how  students  are 
seated  or  positioned  in  the  group,    if  an  a^riitory  S is  used,  the 
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teacher  must  ensure  t.iat  all  students  can  hear  adequately.  Likewise, 
all  students  must  be  able  to  easily  see  the  stimulus  materials. 
Students  should  also  be  able  to  see  and  hear  each  other  respond 
especially  if  stimuli  can  be  learned  through  observation.  Students 
should  be  positioned  so  that  they  are  not  too  crowded,  but  close  enough 
together  so  they  do  not  have  to  strain  to  see,  hear,  or  touch  the 
stimuli  i.f  necessary.    Some  options  that  teachers  can  use  to  ensure 
optimal  responding  include  seating  students  around  a  horseshoe-shaped 
table  with  the  teacher  seated  on  the  opposite  side  of  the  table  (Gast  et 
al.,  in  press);  having  students  stand  on  the  same  side  of  a  table  while 
the  instructor  models  motor  responses  on  the  table  top  (Wolery  et  al., 
1989),  presenting  flashcards  to  the  entire  group  (Doyle  et  al.,  in 
press),  using  a  blackboard  to  present  stimuli  to  all  students  (Boyer, 
1987),  and  providing  each  student  with  their  own  set  of  materials  if 
individual  responses  during  the  group  are  needed  such  as  the  use  of 
"magic  slate"  boards  or  paper  and  pencil  for  writing  tisks  (Keel  &  Gast, 
1989/  Winterling,  1989) . 

Trial  presentation.    Following  delivery  of  the  task  direction,  the 
teacher  now  needs  to  decide  how  the  trials  will  be  presented.  Decisions 
the  teacher  must  consider  include  such  things  as 

predictable/unpredictable  trial  sequence,  the  number  of  trials  presented 
per  student,  and  the  trial  presentation  format.    First,  if  the  teacher 
has  students  respond  individually,  a  decision  should  be  made  whether 
trials  will  be  presented  so  that  students  in  the  grcap  can  predict  or 
not  predict  when  they  will  receive  a  trial.    Obviously,  if  the  teacher 
presents  trials  in  a  round-robin  fashion  (e.g.,  always  presents  trials 
to  students  in  order  from  left  to  right) ,  some  students  may  be  able  to 
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predict  when  it  will  be  their  turn.    On  the  other  hand,  if  the  teacher 
randomizes  trial  presentation,  students  cannot  predict  when  they  will 
receive  a  turn.    In  a  study  conducted  by  Ault/  Wolery,  Cast/  Doyle,  and 
Martin  (1988),  students  with  mild  handicaps  were  taught  to  read  words 
under  two  conditions;  a  predictable  trial  presentation  condition  was 
compared  to  an  unpredictable  trial  presentation  condition. 
Resultsindicated  that  no  substantial  differences  between  the  two 
conditions  occurred  in  terms  of  attention  to  task  and  students'  ability 
to  read  observational  words.    Predictable  and  unpredictable  trial 
presentations  have  not  been  compared  with  students  with  moderate  or 
severe  handicaps.    Until  more  data  become  available  on  this  component  of 
group  instruction,  teachers  may  want  to  use  an  unpredictable  trial 
sequence  aii.we  lu  uiay  help  lacilitate  attention,  tnereby  ennancing 
acquisitiot;  and  observational  learning.    On  the  other  hand,  if 
predictable  trial  presentation  formats  are  easier  to  implement  for  the 
teacher,  they  should  be  chosen.    Until  more  research  is  conducted, 
teachers  should  present  trials  based  on  personal  preference  and  analyze 
the  effects  with  their  own  students. 

Second,  the  teacher  should  decide  how  many  trials  will  be  presented 
each  session.    Thi.s  should  include  the  number  of  trials  each  individual 
student  will  receive  and/or  the  number  of  trials  for  the  entire  group. 
If  students  respond  individually  during  the  session,  the  session  length 
will  naturally  increase  as  the  nurooer  of  trials  presented  to  each 
student  increases.    In  addition  to  determining  the  number  of  trials,  the 
teacher  should  decide  if  the  number  of  trials  will  be  constant  or 
variable  across  instructional  sessions.    Four  possible  ways  that  trials 
can  be  manipulated  during  sessions  are  presented  in  Table  1.    Of  these, 
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constant  trial  presentations  may  be  the  easiest  for  a  teacher  since  the 
teacher  always  delivers  the  same  number  of  trials  to  each  student  and 
summarizing  the  data  is  also  simplified.    Variable  trial  presentation, 
although  slightly  more  complicated,  gives  teachers  flejibiiity  during 
instruction.  Examples  of  variable  trial  presentations  may  occur  when  a 
teacher  (a)  chooses  to  present  extra  trials  to  a  student  who  makes  an 
error  or  needs  extra  help  (Faw  et  ai.,  1981;  Gaylord-Ross,  Forte, 
Storey,  Gaylord-Ross,  &  Jameson,  1987),   (b)  teaches  skills  that  are 
variable  by  their  nature  (i.e.,  the  number  of  trials  presented  during  a 
grocery  shopping  activity  is  dependent  on  the  number  of  items  on  the 
shopping  list)  (Gaule,  Nietupski,  &  Certo,  1985),  and  (c)  sets  a  time 
limit  on  a  session  causing  the  number  of  trials  to  vary  (Browder  et  al., 

1        O  * 
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Constant  and  variable  number  of  trials  within  and  across  sessions  in 
small  group  instruction  '  


CONSTANT 

ACROSS 

SESSIONS 


VARIABLE 

ACROSS 

SESSIONS 


CONSTANT  WITHIN  SESSIONS 


VARIABLE  WITHIN  SESSIONS 


Each  student  in  the  group 
receives  the  same  number  of 
trials  during  a  session  and 
that  number  of  trials  is  used 
every  session. 


Each  student  in  the  group 
receives  the  same  number  of 
trials  during  a  session,  but 
the  number  of  trials  used 
changes  each  session. 


Each  student  in  the  group 
receives  a  different  number 
of  trials,  but  the  number 
of  trials  received  remains 
the  same  each  session. 


Each  student  in  the  group 
receives  a  different  number 
of  trials,  and  the  number 
of  trials  received  changes 
each  session. 
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Third,  the  trial  presentation  format  should  be  selected.  Trials 
can  be  presented  in  a  massed,  spaced,  or  distributed  format  (Mulligan, 
Guess,  Holvoet,  &  Brown,  1980).    For  purposes  of  this  manuscript,  massed 
trials  are  defined  as  each  student  receiving  trials  that  occur  so 
closely  together  that  no  behavior  can  be  expected  to  occur  between  them. 
Massea  trials  have  an  intertrial  interval  of  less  than  10  seconds.  Use 
of  massed  trials  was  reported  by  Brown  and  Holvoet  (1982)  in  teaching 
clerical  sicills  to  adolescents  with  profound  handicaps.    The  teacher 
presented  three  massed  trials  to  one  student  on  his  targeted  behaviors 
before  presenting  three  massed  trials  to  the  next  student.  Spaced 
trials  refer  to  trials  that  are  presented  so  that  an  individual  student 
has  a  rest  period,  pause,  or  noninstructional  activity  that  occurs 
oetween  trials  from  the  sane  program.  The  mtertriai  interval  is  equal 
to  or  greater  than  10  seconds.    Fajardo  and  McGourty  (1983)  used  spaced 
trials  in  teaching  social/leisure  sicills  to  a  group  of  students  with 
moderate,  severe,  or  profound  handicaps  within  the  context  of  playing  a 
table-top  game.    Students  received  trials  when  their  turn  naturally 
occurred  in  the  game.    Distributed  trials  refer  to  an  individual  student 
receiving  trials  on  one  or  several  different  sicills  between  trials  from 
the  same  program.    Writing  sicills  were  taught  in  this  format  co  a  group 
of  elementary  students  with  learning  disabilities  (Stromer,  1977). 
Students  worked  on  specific  writing  assignments  with  trials  presented 
only  at  intervals  when  a  letter  reversal  occurred. 

To  present  trials  in  a  massed  trial  format,  the  teacher  can  use 
choral  responses  from  the  students  or  deliver  massed  trials  in  sequence 
to  individual  group  members.    Teachers  may  choose  to  deliver  massed 
trials  using  choral  responding  if  their  students  perform  better  with 
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fast-paced  instruction  or  are  not  able  to  wait  appropriately  between 
trials.    When  all  students  are  learning  the  sane  target  behaviors, 
massed  choral  responding  can  decrease  the  session  length.    Massed  trial 
formats  can  also  be  used  in  which  the  teacher  chooses  to  present  several 
trials  to  one  student  before  presenting  trials  to  another  student.  This 
may  increase  the  session  length  and  the  length  of  time  a  student  must 
wait  for  a  turn  to  respond,  but  it  allows  the  teacher  to  present 
different  target  behaviors  to  each  student,  thus,  creating  an 
opportunity  for  observational  learning  to  occur.    Finally,  massed  trials 
may  offer  a  format  for  teachers  to  present  repeated  corrective  trials  to 
an  individual  student  following  an  error. 

Spaced  trials  can  also  be  delivered  using  either  a  choral  response 
t£uu  aii  suuaents  or  an  individual  .-wiDjase  rtom  eacn  stuaent  in  tne 
group.    Several  advantages  exist  when  using  spaced  trials.    First,  the 
teacher  has  an  amount  of  intertrial  time  available  to  rearrange 
materials  for  the  next  trial  or  to  allow  students  time  to  consume 
reinforcers.    Also,  when  students  are  responding  individually, 
observational  learning  opportunities  are  created  as  students  watch  each 
other  take  turns.    Teachers  may  be  the  most  familiar  with  this  format 
since  it  is  probably  the  most  widely  used  group  arrangement  implemented 
in  classrooms. 

The  distributed  trial  presentation  format  has  not  been  widely  used 
in  small  c,roup  instruction  in  the  research  literature,  however,  it  does 
present  several  advantages  for  th«  teacher.    A  teacher  who  is  teaching 
functional  skills  may  find  that  distributed  trials  are  a  good  option 
since  these  skills  usually  occur  during  the  natural  routine  of  the  day. 
For  example,  students  are  usually  required  to  wash  hands  before  lunch 
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and  after  e&ch  bathroom  visit.    The  teacher  may  choose  to  teach  this 
skill  during  those  times.    Some  additional  planning  time  may  be  involved 
in  distributed  trial  format  since  the  teacher  must  identify  times  during 
the  day  when  instruction  on  a  naturally  occurring  event  can  take  place 
for  several  students  at  the  same  time.    If  the  teacher  chooses  to  use  a 
distributed  trial  format  during  a  single  session,  several  target 
behaviors  will  be  taught.    For  exanple,  students  may  receive  distributed 
trials  of  name-writing  interspersed  with  instruction  on  another  content 
area.    The  teacher  may  need  to  explore  various  ways  of  using  distributed 
trials  due  to  limited  research  regarding  the  use  of  this  format  in  small 
groups.    It  is  possible  that  the  distributed  trial  format  may  prove  to 
be  the  most  natural  way  to  teach  during  the  school  day  and  may  be 
ecipecidiiv  useiux  m  tacxxxLciLing  generalization. 

In  operationalizing  the  use  of  massed,  spaced,  or  distributed 
trials,  the  teacher  may  choose  a  combination  of  these  formats.  For 
example,  some  teachers  may  choose  to  begin  with  massed  trials  and  then 
deliver  distributed  trials  during  a  generalization  phase  of  instruction. 
The  choice  of  one  format  over  another  is  an  arbitrary  decision  to  be 
made  by  the  teacher  depending  upon  the  success  of  the  students  in  the 
classroom  with  each  format. 

Choral  and  individual  responding.    An  important  variable  to 
consider  when  designing  group  instruction  is  how  the  teacher  will  have 
the  students  respond.    Students  can  respond  in  unison  (i.e.,  chcraily) 
or  individually  while  the  other  students  watch.    Few  research  studies 
have  investigated  the  use  of  choral  versus  individual  responding  as  a 
conponent  of  groups.    However,  Sindelar,  Bursuck,  and  Halle  (1986)  did 
compare  a  choral  with  an  individual  response  in  teaching  sight  word 
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reading  to  students  with  mild  handicaps.  The  results  indicated  that 
choral  responding  resulted  in  the  students  learning  more  words,  even 
though  the  difference  between  the  two  responding  conditions  was  minimal. 

If  the  teacher  chooses  to  use  choral  responding,  all  students  in 
the  group  would  be  learning  the  same  stimuli,  so  c,,:portunities  for 
observational  learning  would  not  be  present.    During  sessions  using 
choral  responding,  students  are  always  actively  involved  and  the 
opportunities  for  each  student  to  respond  are  increased.    Of  course,  the 
teacher  must  at  some  time  test  students  individually  to  determine 
mastery  of  skills    (Heward,  Courson,  &  Narayan,  1989) .    If  the  teacher 
chooses  to  have  students  respond  individually,  :here  will  be  times 
during  each  session  in  which  each  student  is  not  actively  involved.  If 
students  are  learning  difterent  stimuli,  they  will  nave  the  opportunity 
to  learn  non-targeted  information  by  watching  the  other  members  of  their 
group. 

Consequences  for  responding.    To  keep  students  motivated  to  respond 
and  to  give  them  feedback  on  the  correctness  of  their  response,  teachers 
should  plan  what  consequences  will  be  delivered  following  each  type  of 
student  response.    The  teacher  may  choose  to  deliver  verbal  feedback 
only,  or  verbal  feedback  plus  individual  reinforcers  identified  for 
subjects  (e.g.,  activity,  tangible,  edible).    These  consequences  may  be 
delivered  following  each  correct  response  or  at  the  end  OiJ  an  entire 
session  and  to  the  target  student  only  or  to  the  entire  group. 
Likewise,  the  teacher  should  plan  consequences  for  incorrect  responses 
or  for  failure  to  respond.    The  teacher  can  ignore  the  error  (i.e.,  say 
nothing),  provide  a  mild  reprimand  (i.e,  say  "No,"  or  "Wrong"),  model 
the  correct  response,  model  the  correct  response  and  have  the  target 
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student  repeat  It,  nodel  the  correct  response  and  have  the  entire  group 
repeat  it,  provide  massed  trials  on  the  stimuli  receiving  the  error, 
conduct,  a  brief  in-seat  time-out  (e.g.  10  seconds),  or  use  a  combination 
of  two  or  more  of  these  consequences.    Since  con^arisons  have  not  been 
made  on  the  preferred  consequence  to  use  following  correct  and  incorrect 
responses,  teachers  should  rely  on  their  best  judgment  concerning  the 
consequences  they  will   use.    Group  instruction  provides  an  advantage 
over  teaching  students  in  a  1:1  format  in  that  students  can  observe  the 
consequences  delivered  to  their  peers  for  correct  and  incorrect 
responses;  this  may    positively  affect  their  own  responding. 

Individual  and  group  criterion.    As  with  all  instruction,  the 
teacher  needs  t*^  decide  what  criterion  will  be  used  to  determine  when 
btuaenus  have  mastered  a  skill,    in  groap  instruction,  tne  teacner  can 
decide  to  set  an  individual  or  a  group  criterion.    When  an  individual 
criterion  is  used,  each  student  receives  instruction  on  a  behavior  until 
s/he  meets  the  set  criterion.    For  example,    Krantz,  Zalenski,  Hall, 
Fenske,  and  McClanahan  (1981)  taught  verbal  and  written  language  skills 
to  students  with  autism.    When  a  student  attained  90%  accuracy,  the 
difficulty  of  the  task  was  increased  for  that  student.    In  contrast, 
when  a  group  criterion  is  used,  all  members  of  the  group  must  meet  the 
criterion  as  a  unit  before  the  skill  is  considered  mastered.  Fajardo 
and  McGourty  (1903)  taught  students  with  mild  to  profound  handicaps  to 
play  a  game  using  a  group  criterion.    All  students  were  required  to 
receive  ti.ree  correct  unprompted  responses  on  the  game  before  a  new  game 
was  introduced  to  the  group.    When  the  teacher  uses  an  individual 
criterion,  there  are  both  advantages  and  disadvantages.    Students  in  the 
group  are  allowed  to  progress  at  their  own  pace  and  more  information  can 


503 


20 

be  taught  to  these  students  that  learn  faster  than  other  membe.rs  of  the 
group.    Alternatively,  observational  learning  may  be  minimized  since  the 
number  of  trials  presented  on  each  stimulus  varies  depending  upon  the 
acquisition  rate  of  the  student.    The  management  of  an  individual 
criterion  may  also  be  more  difficult  since  the  teacher  must  closely 
monitor  when  each  student  meets  criterion  and  change  stimuli 
accordingly.    In  addition,  some  students  may  be  receiving  instruction  on 
a  continuous  reinforcement  schedule  while  some  are  on  a  variable 
reinforcement  schedule;  still  others  may  be  receiving  probe  or  baseline 
trials.    This  all  adds  to  the  complexity  of  using  an  individual 
criterion.    Group  criterion,  on  the  other  hand,  is  less  conplex  since 
all  students  remain  on  the  same  reinforcement  schedule  and  learn  the 
bciuus  LasK.  uiitii  evetyv-iie  meets  criterion,    bome  tasks  nauuraiiy  icna 
themselves  to  group  criterion.    For  example,  tasks  such  as  game  playing 
or  vocational  skills  may  be  dependent  upon  the  participation  of  all 
students  in  the  group  in  ordc^r  for  the  task  to  be  completed.  Althougn 
observational  learning  may  be  facilitated  by  using  a  group  criterion, 
students  who  progress  faster  than  other  members  of  the  group  may  receive 
repeated  trials  on  a  task  they  have  mastered,  thus  deterring  them  from 
learning  additional  information.    Teachers  should  decide,  based  on  the 
characteristics  of  the  group  members,  the  size  of  the  group,  the  task 
being  taught,  and  their  experience  in  group  instruction,  which  criterior. 
will  best  enable  their  students  to  meet  with  success. 
How  Will  learning  Be  Measured? 

When  designing  instructional  programs,  the  teacher  should  measure  if 
students  are  learning  with  the  chosen  procedures,  how  well  they  are 
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learning,  and  if  they  are  able  to  use  the  informatica  learned  outside  of 
the    <.:i£ic  training  setting  and  procedures. 

Effectiveness  measures.    Obviously,  the  most  important  variable  to 
measure  in  any  type  of  instructional  program  is  how  effectively  each 
ir.uivldual  member  of  the  group  learns  individual  target  behaviors. 
Researcners  have  collected  these  data  in  similisr  ways  inducing: 
pre-and  post-test  measurement  (Livi  &  Ford,  1985) ,  trial -by-trial 
recording  (Cast  et  al.,  in  press),  or  through  the  use  of  permanent 
products    vtromer,  1977).    Teachers  can  collect  data  during  small  group 
instruction  for  each  individual  member  and/or  for  the  entire  group.  It 
is  recommended  that  the  teacher  ensure  tliat  data  on  the  performance  of 
individual  me:nbers  are  collected  regularly  in  order  to  me'.ke  sure  that 
all  .uoiibeis  L>L  ulie  group  are  progressing,    ueica  sneets  t.iat  can  be  used 
by  the  teacher  during  small  group  instruction  are  included  in  Appendix 
A.    To  demonstrate  the  effectiveness  of  the  intervention  being  used, 
teacherF,  may  wish  to  evaluate  student  learning  by  using  an  experimental 
design  (Tawney  &  Cast,  1984),  and  at  the  very  least  should  collect 
baseline  data  prior  to  implementing  the  intervention  (e.g.,  AB  design). 
Experimental  designs  tnat  have  been  used  by  researchers  include:  an  AB 
design  (Storm  &  Willis,  1978),  multiple  probe  design  (Farmer,  et  al. 
1389),  and  multiple  baselim.  design  (Brown  &  Holvoet,  1982). 

Efficiency  measures.    Throughout  group  instruction,  other  measures 
can  and  should  be  collected.    Teachers  should  collect  efficiency 
measures  to  determine  how  well  students  are  learning  with  the  procedures 
and  to  determine  which  procedures  malce  r.he  best  use  of  teacher  and 
student  time?.    For  example,  the  teacher  can  measure  how  efficiently 
stude  "ts  a.«arn  a  target  behavior  in  tenrs  of  the  nuirber  of  sessions 
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(Marchetti  et  al.,  1984),  trials  (Oliver  &  Scott,  1981),  errors  (Singh, 
1987),  and  minutes  of  instructional  time  (Kohl,  Wilcox,  &  Karlan,  1978) 
to  criterion.    Another  way  to  measure  efficiency  is  to  evaluate  whether 
students  learn  additional  information  during  the  use  of  group 
instruction.    That  is,  students  may  not  only  learn  target  information, 
but  information  being  taught  to  other  members  of  the  group  (i.e., 
observational  learning)  as  well.    If  this  occurs,  the  teacher's  time  has 
been  well  spent  since  students  have  learned  information  without  direct 
teacher  instruction.    For  example,  when  teaching  students  with  moderate 
hanaicaps  to  read  words,  Singh  (1987)  compared  individual  with  group 
instruction.    During  instruction,  each  student  read  a  different  passage 
in  a  book.    Results  indicate ^  that  following  group  instruction,  students 
were  aijic  to  zcau  some  of  'c\\ti  words  Lau«jht  uu  me  utner  inemoerb  ui  cneir 
group.    Teachers  should  collecc  efficiency  data  on  several  of  tiieir 
instructional  programs  so  that  comparisons  can  be  made  regarding  which 
of  the  programs  makes  the  most  efficient  use  of  both  teacher  and  student 
time. 

Summarizing  data.    As  with  all  instruction,  data  should  be 
summarized  using  measures  such  as  percent  o£  correct  responses,  number 
of  steps  completed  correctly,  etc..    It  is  always  important  to  graph 
data  so  that  a  visual  representatrion  of  the  data  is  continually 
available  which  allows  the  teacher  to  quickly  recognize  when  a  change  in 
the  program  is  needed.    Data  for  each  group  member  ar  well  as  the  entire 
group  should  be  collected  (Franzini,  Litrownik,  &  Magy,  1980)  and 
graphically  displayed.    When  the  data  from  the  entire  group  are 
sumr.iarizea,  the  teachei-  must  cilculate  a  mean  of  all  group  members' 
responoCi..    While  it  is  necessary  to  have  individual  graphs  to  monitor 
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the  performance  of  each  student,  group  graphing  is  useful  when  a  group 
criterion  is  used,  for  public  posting,  for  monitoring  group 
contingencies,  and  for  comparing  group  data  in  order  to  make 
instructional  decisions  (Westling  et  al.,  1982;  Franzini  et  al.,  1980). 
Appendix  B  contains  examples  of  data  in  which  the  performance  of  the 
group  is  graphed  or  summarized. 

Generalization  and  maintenance.    Generalization  and  maintenance 
measures  should  also  be  collected  to  ensure  that  students  can  use  the 
skills  they  have  learned  in  novel  situations  and  maintain  them  over 
time.    Evaluation  of  these  data  will  indicate  if  further  programming  is 
necessary.    To  assess  how  well  students  can  use  what  they  have  learned 
in  other  environments,  the  ability  of  students  to  use  their  acquired 
uexidvxor  snouiu      measured  in  tne  presence  of  otfter  people  lArantz  et 
al.,  1981),  in  other  settings  (Keogh,  Faw,  whitman,  &  Reid,  1984;  Krantz 
et  al.,  1981),  and  with  other  materials  or  tasks  (Handleman  &  Harris, 
1983;  Krantz  et  al.,  1981).    Maintenance  checks  can  be  collected  after  a 
specified  number  of  sessions,  days,  weeks,  or  months.    The  research 
literature  most  frequently  reports  maintenance  checks  collected  at  2 
week  intervals  (Collins  &  Gast,  1988) . 
How  Will  Group  Behavior  Be  Managed? 

The  teacher  needs  to  plan  beicre  the  first  group  session  is  held,  how 
inappropriate  behaviors  of  students  will  be  systematically  managed  if 
they  occur  during  the  instructiorial  s'^ssion. 

Group  contingencies.    To  ensure  that  students  in  the  group 
demonstrate  appropriate  behaviors,  the  teacher  should  have  a  plan  for 
managing  inappropriate  behaviors  that  may  occur.  Independent, 
interdependent,  or  dependent  group  contingencies  are  all  options  the 
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teacher  may  want  to  consider  (Kerr  &  Nelson,  1989;  Litow  &  Pumroy, 
1975) .    First,  independent  group  contingencies  refer  to  those 
contingencies  in  which  students  receive  reinforcement  based  on  their  own 
behavior.    For  example,  when  Krantz  et  al.  (1981)  taught  a  group  of 
elem**'  tary  students  with  autism  to  describe  objects,  tokens  and  points 
were  delivered  on  an  individual  basis  when  students  sat  quietly  while 
others  responded.    Second,  interdependent  group  contingencies  refer  to 
those  contingencies  in  which  all  students  receive  reinforcement  based  on 
a  specified  level  of  group  performance.    This  might  include  all  group 
members  individually  reaching  a  set  criterion  or  the  average  of  all 
group  members'  performance  meeting  a  set  criterion.    An  interdependent 
group  contingency  was  used  by  Gersten  and  Maggs  (1982)  in  teaching 
lauyuuyt:  dtiu  tfcadiuy  siKixis  uo  stuueacd  witn  moderate  Handicaps.  All 
students  were  required  to  attend  and  respond  before  receiving  a  token 
and  progressing  to  a  new  task.    Third,  dependent  group  contingencies 
refer  to  those  contingencies  in  which  all  students  in  the  group  receive 
reinforcement  based  on  the  performance  of  one  or  more  selected  group 
members.    Winterling  (1989)  taught  word  reading  to  a  group  of  students 
with  mild  handicaps.    On  the  average  of  every  third  trial,  one  student 
was  randomly  selected  and  scored  as  attending  or  not  attending.    If  the 
student  was  attending,  s/he  earned  one  penny  for  the  entire  group.  At 
the  end  of  the  session  if  an  adequate  number  of  pennies  had  been  earned, 
these  pennies  were  traded  for  a  back-up  reinforcer  for  all  members  of 
the  group. 

Group  contingencies  can  be  used  by  the  teacher  to  facilitate 
appropriate  social  behaviors  in  the  group  and/or  to  facilitate  attention 
to  task  during  the  group  session.    Teachers  should  assess  group  members 
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for  appropriate  social  and  attentional  behaviors  when  deciding  if  a 
group  management  contingency  will  be  needed.    Independent  group 
contingencies  nay  be  used  by  teachers  if  they  prefer  to  reinforce  each 
student  based  on  individual  behcvior.    This  contingency/  however,  does 
not  structure  any  interactions  between  the  members.    If  an  individual 
student  is  especially  disruptive  (e.g.,  responds  out  of  turn,  hits, 
kicks,  refuses  to  participate,  inappropriately  socializes  with  others), 
specific  contingencies  should  be  developed  for  that  individual.  This 
may  include  reinforcing  students  for  appropriate  attending,  ignoring  the 
inappropriate  behavior,  reinforcing  others  for  appropriate  behavior, 
issuing  a  warning,  providing  an  in-seat  time-out  procedure,  using  a 
response  cost  procedure,  or  removing  the  student  from  the  group.  With 
an  interaependent  couuingency,  some  group  interaction  takes  pxace. 
Teachers  may  choose  to  use  this  contingency  if  they  desire  to  develop 
group  interaction  skills,  although  it  is  possible  that  some  students  may 
be  penalized  for  the  inappropriate  behaviors  of  others.  Dependent 
contingencies  may  also  be  used  when  group  interaction  is  inportant. 
This  may  be  especially  useful  when  only  one  or  two  students  in  the  group 
are  not  attending  or  are  behaving  inappropriately.    The  teacher  runs  the 
risk  of  putting  undue  pressure  on  those  students,  but  this  risk  may  be 
outweighed  by  the  social  reinforcement  students  will  receive  from  the 
other  group  members  for  appropriate  behaviors.    There  are  no 
"hard-and-fast"  rules  for  the  most  appropriate  contingency  to  ase. 
Teachers  should  make  a  decision  based  on  their  own  experience  and  the 
student  characteristics  of  the  group. 
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Discussion 

Since  an  adequate  amount  of  research  has  not  been  conducted  on  all 
components  of  group  instruction,  many  of  the  decisions  made  by  teachers 
must  be  based  on  their  own  judgment  and  experience.    The  purpose  of  this 
manuscript  was  to  make  teachers  aware  of  the  decisions  that  need  to  be 
made  when  designing  group  instruction  and  to  provide  recommendations 
based  on  an  analysis  of  current  "best  practice"  methodology  and  the 
research  literature,  when  possible.    Because  group  instruction  provides 
several  advantages  over  individual  instruction  to  both  teachers  and 
students,  it  is  worthy  of  consideration  as  a  viable  format  to  use  in  the 
classroom.    It  is  important  for  teachers  to  consider  each  of  the 
components  involved  in  conducting  group  instruction  and  to 
sysLeuiauiwaiiV  iiaplement  -jroup  instructional  proyiams  lo  ensure  tne 
success  of  their  students.    A  checklist,  for  use  by  teachers  when 
designing  group  instruction,  that  summarizes  these  components  is 
included  in  Appendix  C. 

Future  research  sho'd  be  conducted  to  assess  the  best  means  of 
conducting  instruction  in  small  group  formats.    Conparison  studies  of 
the  components  of  group  instruction  should  be  conducted  to  determine  the 
most  effective  and  efficient  way  to  conduct  small  groups.    Until  this 
research  has  been  conducted,  teachers  should  select  group  components 
based  on  the  recommendations  of  this  manuscript  and  their  own  experience 
with  what  is  the  most  useful  for  them  and  the  most  effective  with  their 
students.    They  should  then  incorporate  the  findings  of  research  into 
their  daily  practice  as  data  become  available. 
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This  Is  an  example  of  a  data  sheet  to  be  used  during  Instruction  of  a 
group  of  4  students.    This  data  sheet  can  be  used  with  several 
Instructional  strategies  such  as  error  correction,  model-lead-test, 
most -to-least  prompting^  prompt  and  fade,  and  system  of  least  prompts. 
When  using  error  correction  or  model-lead-test,  the  teacher  would  simply 
Indicate  student  responses  with  a        for  correct  responses,  a  "-*"  for 
Incorrect  responses,  or  a  "0"  for  no  responses.    For  procedures  such  as 
most-to-least,  prompt  and  fade,  and  system  of  least  prompts,  the  teacher 
would  record  the  prompt  level  that  was  required  for  the  student  to  emit 
a  correct  response  for  each  stimulus  or  step  in  the  task  analysis. 

Group  Data  Sheet 

Instructor   Strategy   Condition  

Start  time    ;     Stop  time    ;     Total  Time      itiin     sec  Behavior  


Observer  Reliability  \  Session  Date 


TRIALISl 


iStimuiusiS.Respondinal 
:Task  I  I 
I  Analysis  I  i 


S2 

Stimulus 
Task 

Analysis 


S.Respondinq 


S3 

Stimulus 
Ta«!i( 

Analysis 


S.Responaing 


S4  i 

I 

Stimulus  IS. Respondinql 
Task 

Analysis!  I 


2  ! 


4  I 


6  I 


8  I 


9  ! 


10 


11  I 


12 


SUMMARY  DATA 


I  SUBJECT 


SUBJECT 


SUBJECT 


SUBJECT 


I  Corrects  I 


MEAN  llncorrcti 
S   I  i 


Corrects 


Incorrct 


Corrects 


Incorrct 


Corrects  I 


Incorrct i 


I NoRespns 


NoRespns 


NoRespns 


NoRespns I 
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This  data  sheet  is  designed  specifically  to  be  used  with  a  system  of 
least  prompts  p-.ocedure  when  the  teacher  is  instructing  3  students.  The 
teacher  fills  in  the  students'  names  in  the  order  in  which  trials  will 
be  presented  and  then  checks  what  prompt  level  was  needed  for  the 
student  to  respond  correctly  on  each  trial. 

SYSTEM  OF  LEAST  PROMPTS  GROUP  DATA  SHEbT 

Teacher:  Session:   Date:     /  / 


Condition:   Strategy:   

Start  time  :        Stop  time  :       Total  time 


Trial 


I 

Student  I  Stimulus 

I 


Indep 


Prompt 
1 


Prompt 
2 


Prompt 
3 


Prompt  I 
4  ! 


10 


11 


12 


SUMMARY  DATA 


JIM 


Indep 


Prompt 
1 


Prompt 
2 


Prompt 
3 


Prompt 
4 


N- 


N- 


N- 


TAMMY 


Indep 


Prompt 
1 


Prompt 
2 


Prompt 
3 


Prompt 
4 


ELLEN 


Indep 


Prompt 
1 


Prompt 
2 


Prompt 
3 


Proit?3t 
4 


N- 


GROUP  MEAN 


Indep 


N« 


Prompt 
1 

N^  

% 


Prompt 

 2  _ 

N^  

% 


Prompt 
3 

N-  

% 


Proiipt 
4 

N» 
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This  data  sheet  Is  designed  to  be  used  with  a  group  of  students  who  are 
being  taught  a  discrete  task  with  a  tine^  delay  procedure.    The  teacher 
fills  in  the  students'  names  in  the  order  in  which  trials  will  be 
presented  and  then  indicates  if  a  correct,  incorrect,  or  no  response 
occurred  before  or  after  the  prompt. 

INSTRUCTOR   SESSION   DATE       /  / 

CONDITION  STRATEGY 


START  TIME      :        STOP  TIME      :       TOTAL  TIME 


Trial I 


Student 


Stimulus 


Delay 
Interval 


Student 
Responding 
BEFORE  I  AFTER 


5 
6 


9  I 


10  I 


11  I 


12  I 


SUMMARY  DATA 


JOE         »/%  Corrects     I  I  ~ 

 ♦/%  Incorrects  I  \  [ 

♦/%  No  Response!  I  I 

 MARY        ♦/%  Corrects      I  \  \_ 

#/%  Incorrects  I  I  I 

 ♦/%  No  Response  I  I  | 

STEVE       »/%  Corrects      I  I  I 

  ♦/%  Incorrects  I  \  [ 

No  Response  I           I  f 
JOHN        »/%  Corrects     I           I  | 
♦/%  Incorrects  I           I  I 
 ♦/%  No  Response  I  \  [ 

GROUP       »/%  Corrects      I            I  I 
#/%  Incorrects  I           I  I 
 ♦/%  No  Response  I  \  [ 

KEY:    +  =  correct,  -  =  incorrect,  0  =  no  response 
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To  te&ch  a  discrete  taslc  using  a  time  delay  procedure,  the  teacher  may 
choose  this  data  sheet.    This  sheet  can  be  used  with  5  subjects.  The 
teacher  places  t.i?  students'  names  across  the  top  of  the  sheet  and 
indicates  if  a  correct,  incorrect,  or  no  response  occurred  before  or 
after  the  prompt. 

TIMC  DCLAY  GROUP  DATA  SHEET 


.r.siructor 
iirt  u;iiie 


Strategy 


Stop  time    ;     Total  Time 


.•nm 


Condition 


sec  Behavior 


:)ession 


Date 


Observer 


Reliability  h 


.aIALISI 


IIS2 


IS  ^efcre'Af:eri  iStiinuiasiBeforeiAiLer 


S3 


StimunsiBeforeiAfrori 


54 


IIS5 

i 


St  imuiu::  Be  fore- After'  I  Stimulus!  3ero:e  I  Af^er: 


M 


t  I 


.1  I 


:.mM  DATA 


CorrectsiBefore.'Afteri 

1  Corrects 

Before 

After  1 

ICorrectsi Before 

After! 1 

CorrectslBeforeiAfteri 

1  Corrects  1  Before  1 Afterl 1 

i         :        11            1         1        II            1         1        II             1         !        :l            1         1  !l 

IiAN  llncorrctl Before  1 After! 

1 Incorrct 

Before 

After  1 

llncorrctl Before 

Afterll 

Incorrct 1  Before  1 Afterl 

1 Incorrct 1  Before! After  1 1 

^   '          1        1       II          1        1       II          1        1       II            1        1       II          1        1  II 

NoRespnsi Before  1  After  1 

NoRespns 

Before 

After  1 

1 NoRespnsi Be fore 

Afterl 1 

NoRespnsi Before  1 Afterl 

1 NoRespnsi Before  1 Afterll 

'          1        1       II          1        1       II          1        1       II           1        i       II          1        1  II 

.<£Y:   ^  =  correct;  -  »  incorrect;  0  =  no  response 
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A  chained  task  can  be  taught  using  the  time  delay  strategy  with  this 
data  sheet.    This  particular  data  sheet  is  used  when  teaching  in  dyads 
with  one  student  observing  while  the  other  is  being  instructed.  The 
teacher  indicates  if  a  correct,  incorrect,  or  no  response  occurred 
before  or  after  the  prompt  for  each  step  of  the  task  analysis. 


TIME  DELAY  DATA  SHEET 


Student 


Start  time 
Delay  


Instructor 
Stop  time 


Date 


Total  time 


Task 


Session   Observer_ 

min    sec 

Condition/Phase 


TASK  ANALYSIS 


1. 


2^ 
3. 


4^ 
5^ 
6. 


o . 


SUMMARY  DATA 


Corrects 
Incorrects 
No  Response 


BEFORE  I  AFTER 


l#= 

l#= 

%l 

%l 

l#« 

l#« 

%\ 

%l 

l#- 

l#- 

%l 

COMMENTS 


Student 


Delay 


Task 


TASK  ANALYSIS 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


SUMMARY  DATA 


BEFORE  I  AFTER 

 I  


Corrects 

l#- 

l#- 

%\ 

%l 

Incorrects 

#= 

l#= 

%l 

%l 

No  Response 

#- 

l#= 

%l 

%\ 

COMMENTS 


Key:  +  =  correct;  -  =  incorrect;  0 
D  «  duration;  S  =  sequence 


=  incorrect;  T  »  topography; 
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APPENDIX  B 
VISUAL  PRESENTATION  OF  DATA 
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This  line  graph  displays  the  mean  performance  of  a  group  of  students 
involved  in  i  time  delay  instructional  program.    The  closed  triangles 
represent  the  group's  mean  performance  on  daily  probes.    Open  triangles 
represent  the  mean  percent  of  unprompted  correct  responses  and  open 
circles  represent  the  mean  percent  of  prompted  correct  responses  during 
time  delay  training.    This  graph  would  be  an  appropriate  display  when  a 
group  criterion  is  used. 


1]  4-10  it'i3      ^t-M     (••as        iv»       Z7n  »» 


SESSIONS 
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Another  visual  display  of  group  data  can  be  accoinplished  by  plotting 
individual  students'  data  on  the  same  graph.    Each  student's  data  is 
represented  by  a  different  symbol.    This  allows  the  teacher  to  be  able 
to  monitor  each  student's  individual  performance  while  at  the  same  time 
being  able  to  monitor  how  each  member  of  the  group  is  progressing 
conpared  to  the  other  members.    This  type  of  graph  should  probably  not 
be  used  with  more  than  2-3  students  since  more  than  2-3  symbols  on  the 
same  graph  could  be  confusing.    This  graph  would  be  an  appropriate 
display  when  a  group  or  individual  criterion  is  used. 


Baseline 


Instruction 


#  of 

independent 
responses 


16 
14 
12 
10 
8 
6 
4 
2 


0-1 


3  g  5 


I    I    I  i  I    I    I    I    I    I  I 


I    I    I    I    I  I 


1    2    3  j  4    5    6    7    8    9    10  11  12  13  14  15  16  17 

Sessions 


□  -  G  =  Mary 
•  -  •  =  Joey 
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An  adaptation  of  a  cumulative  charting  system  can  be  used  to  monitor  the 
perfomance  of  a  group  of  students.    The  mean  percent  of  correct 
responses  on  which  the  students  in  the  group  performed  on  steps  of  the 
task  analysis  is  recorded.    This  charting  system  would  be  appropriate 
only  when  a  group  criterion  is  used. 


Task  Shirt  folding  Members  of  group  Joe,  Pam,  Heloise 
Instructor   P.  S. 


4, 

Grasp/fold  in 
thirds. 

1  1  1  1 
1  1  1  1 

1% 

ry\ 

\/foo\ 

3. 

Grasp/fold  in 
thirds. 

1     1     1  ^  l/io 

X 

2. 

Grasp/fold  top 
to  bottom. 

1   /  1 

1    *  1 

1  /  \r/\r/\  y 

V 

/  , 

V 

X 

V  1 

'  ^  1 

1 . 

Place  siilix  in 
basket. 

'\ 

X 

IX  1 

X 

lx 

XI 

Session/Date 

1 1 1 

2  1  3  1  4  1  5  1  6 

1      1      1  1 

,  7 

8 

1  9  1 
1  1 

10 

1  11 

121 

T  «  training  in  progress,  X  >  assessed,  criterion  met,  /  *  assessed, 
criterion  not  met,  0-100  -  mean  %  of  correct  responses 
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Checklist  of  Components  of  Group  Instruction 
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COMPONENT  OF  GROUP  INSTRUCTION 


TEACHER  RESPONSES 
(Write  or  circle) 


Group  Centos it ion 


How  many  students  will  be  in  the  group? 

How  will  the  group  be  composed  in  terms  of  age? 


How  will  the  group  be  composed  in  terms  of 
diagnosis? 

Hill  the  same  or  different  task(s)  be  taught  to 

each  student? 

List  the  specific  tasks. 


Milx  the  saite  ur  diiier'^nt  stimuli  oe  us&u 

with  each  student? 

List  the  specific  stimuli. 


List  the  specific  entry  skills  needed  by  each 
student  to  participate  in  the  group. 


How  will  the  group  be  organized? 


How  many  students  must  be  present  in  order  to 
conduct  the  group  session?  


Homogeneous  or 
Heterogeneous 

Homogeneous  or 
Heterogeneous 

Same  or 
Different 


bame  or 
Different 


Intrasequential, 
Intersequential, 
Tandem,  or 
1:1  supplement 


Instructional  Procedures 


What  is  the  specific  instructional  strategy  that 
will  be  used  to  teach  the  tasks? 

What  type  of  attentional  cue  and  response  will 
be  used?   


None,  Specific,. 
or  General 
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COMPONENT  OF  GROUP  INSTRUCTION 


TEACHER  RESPONSES 
(Write  or  circle) 


Who  will  be  required  to  give  an  attentional 
response? 

Describe  the  specific  attentional  cue  and 
that  will  be  used. 


How  will  the  S°  be  presented  to  the  group? 
(Consider  auditory/visual  presentation,  physical 
setting,  materials) 

How  will  trials  be  sequenced? 


How  many  total  trials  will  be  delivered  in  the 
session? 

How  many  trials  will  be  delivered  to  each  student 
during  a  aeasion? 

How  many  trials  will  be  delivered  to  each  student 
each  time  it  is  his/her  turn  to  respond? 

What  trial  presentation  format  will  be  used? 

How  will  the  group  members  respond  on  target 
stimuli? 

Specifically,  what  will  the  teacher  do  following: 

Correct  responses? 
Incorrect  responses? 
N^  Responses? 


Will  an  individual  or  a  group  criterion  be  used? 


What  is  the  specific  criterion? 


Target  student  or 
All  students 


Predictable  or 
Cipredictable 


Massed,  Spaced, 
or  Distributed 

Chorally  cr 
Individually 


Individual  or 
group 
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COMPONENT  OF  GROUP  INSTRUCTION 

1  TEACHER  RESPONSES 

1  (Write  or  circle) 

Measurement  and  Evaluation 

What  type  of  data  will  be  collected  to  determine 

i  Pre-  Post- 

if  students  are  learning? 

1  testing. 

1  Trial-by-trial 

1  recording, 

1  Permanent 

1  products,  Other 

What  experimental  design  will  be  used? 

1  AB,  Multiple 

1  probe.  Multiple 

1  baseline.  Other 

How  will  the  teacher  monitor  how  well  students 

1  Number  of 

are  learning? 

1  sessions  to 

1  criterion. 

1  Number  of  trials 

1  to  criterion, 

1  NumJ-'Cr/ per  Cent  oi 

1  errors  cu 

1  criterion, 

1  Minutes  of 

1  to  criterion, 

1  Other 

How  will  student  response  data  be  summarized? 

1  Line  graph.  Table, 

1  Cumulative 

1  chart,  Other 

How  will  generalization  by  assessed? 

1  Across  persons. 

1  Across  setting. 

1  and/or  Across 

1  materials,  Other 

How  frequently  will  maintenance  data  be 

collected? 

Group  Management 

What  type  of  contingency  will  be  used  to  manage 

i  Independent, 

group  behavior? 

1  Interdependent, 

1  Dependent,  or 

1  None 
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Effective  and  Efficient  Snail  Group  Instruction: 
The  Use  of  Constant  Tine  Delay 


Vincent  Wlnterllng,  David  L.  Cast,  Patricia  M.  Doyle,  Mark  Wolery 
Introduction 

Teachers  should  give  careful  Attention  to  the  acquisition  of 
new  behaviors  when  providing  instruction  to  students  with 
disabilities.    Teaching  new  behaviors  requires  declslon-naklng  by 
teachers  on  at  least  two  levels.    First,  teachers  nust  prepare 
for  Instruction.    They  decide  the  type  of  behavior  to  be  taught, 
the  nunber  of  target  behaviors,  and  the  nunber  of  students  who 
will  be  taught.    For  exanple,  a  teacher  nay  decide  that  she  will 
teach  an  acadenlc  behavior  such  as  sight  word  recognition  to 
three  to  four  students  in  a  small  group  instructional 
arrangement,  or  to  teach  photograph  identification  to  one  student 
in  a  one-to-one  arrangement.    Second,  once  teachers  identify  the 
target  behaviors  and  arrange  the  instructional  format,  they  must 
decide  how  to  teach  the  behaviors  by  selecting  an  instructional 
strategy.    Wolery,  Ault,  uoyle,  and  Cast  (1986)  define  an 
instructional  strategy  as  a  systematic  approach  for  providing 
instruction  that  addresses  what  occurs  before  and  after  a  student 
responds.    A  teacher's  decisions  in  preparing  for  instruction  and 
selecting  an  instructional  strategy  should  be  based  on  measures 
of  effectiveness  (e.g..  Has  the  student  learned  a  new  behavior 
when  taught  with  a  particular  Instructional  strategy?) ,  and 
efficiency  (i.e..  Will  the  use  of  a  particular  small  group 
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instructional  arrangement  free  the  teacher  to  train  additional 
skills  that  she  might  have  otherwise  been  unable  to  teach?) . 

The  purpose  of  this  paper  is  to  describe  the  use  of  the 
constant  time  delay  procedure  in  small  group  instructional 
arrangements.    It  is  a  "how-to"  guide  for  using  the  constant  time 
delay  (CTD)  strategy,  with  students  of  varying  ages  and  ability 
levels,  in  small  groups.    First,  a  rationale  for  the  use  of  group 
instruction  for  students  with  disabilities  is  presented;  followed 
by  a  description  of  the  constant  time  delay  procedure.  Finally, 
the  procedure  is  illustrated  within  the  context  of  small  group 
instruction. 

Rationale  and  Supporting  Research 

Historically,  decisions  regarding  whether  to  teach  students 
in  small  groups  or  in  one-to-one  contexts  were  dependent  on  the 
clinical  judgement  and  professional  preparation  of  the  classroom 
teacher.    The  teacher  assessed  the  "readiness"  skills  of  the 
students  and  the  types  of  behaviors  to  be  taught  and  made  a 
decision.    The  prevailing  Zeitgeist  and  an  absence  of  research 
tended  to  support  the  notion  that  students  with  mild  handicaps 
could  participate  in  small  groups  while  students  with  more  severe 
handicaps  were  best  instructed  in  one-to-one  arrangements. 

Recently,  however,  an  emerging  research  base  has  provided 
support  for  the  use  of  small  group  instructional  arrangements  for 
students  with  more  severe  handicaps.    This  support  has  come  from 
two  sources.    First,  a  number  of  studies  involving  students  with 
moderate  and  severe  handicaps  which  compared  one-to-one 
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instruction  to  snail  group  instruction  havs  found  that  effective 
learning  can  occur  in  small  group  arrangements  (Favell,  Favell,  & 
McGimsey,  1978;  Oliver  &  Scott,  1981;  Storm  &  Willis,  1978; 
Westling,  Ferrell,  &  Swenson,  1982).    Second,  several  studies 
have  found  that  group  instruction  has  been  effective  in  teaching 
language  and  academic  skills  to  students  with  severe  handicaps 
(Oliver,  1983),  moderate  handicaps  (Doyle,  Cast,  Wolery,  Ault,  & 
Farmer,  1990;  Cast,  Wolery,  Morris,  Doyle,  &  Meyer,  in  press)  and 
expressive  language  skills  to  preschoolers  with  various 
developmental  delays  (Cybriwsky,  Wolery,  &  Cast,  in  press) . 
Group  instruction  has  also  been  used  to  teach  tasks  in  other 
skill  domains.    For  example,  Wolery,  Ault,  Cast,  Doyle,  &  Griffen 
(1989)  taught  pairs  of  primary-aged  students  with  moderate  delays 
domestic  and  vocational  skills,  while  Schoen  and  Sivil  (1989) 
taught  self-help  skills  to  pairs  of  preschoolers  with 
developmental  delays.    Based  on  the  results  of  the  aforementioned 
studies,  it  is  clear  that  small  group  instructional  arrangements 
represent  a  viable  alternative  to  one-to-one  instruction  for 
many,  if  not  most  students  with  moderate  and  severe  handicaps. 

While  a  number  of  investigations  have  demonstrated  the 
effectiveness  of  small  group  instruction,  some  investigators  have 
suggested  that  small  group  instruction  also  increases  the 
efficiency  of  classroom  instruction  in  several  ways  (Brown  & 
Holvoet,  1S82).    First,  small  group  instructioral  arrangements 
may  increase  the  probability  that  students  will  generalize  skills 
(Brown,  Holvoet,  Guess,  &  Mulligan,  1980) .    Second,  small  groups 
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can  be  a  more  efficient  use  of  teacher  time,  that  Is,  the  teacher 
Is  able  to  provide  additional  direct  Instruction  of  target 
behaviors  to  more  students  (Brown  et  al.,  1980;  Fink  &  Sandall, 
1980;  Sialth  &  Meyers,  1979;  Snell,  1983;  storm  &  Willis,  1978). 
Third,  small  group  Instruction  provides  the  opportunity  to 
Increase  the  amount  of  Information  acquired  by  students  through 
observational  learning.    For  example,  several  recent 
Investigations  have  shown  that  group  members  will  acquire  their 
own  target  behaviors  and  some  of  the  target  behaviors  taught  to 
their  peers  (Doyle  et  al.,  1990;  Farmer,  Cast,  Wolery,  & 
Wlnterllng,  1990;  Cast  et  al..  In  press;  Shelton,  Cast,  Wolery,  & 
Wlnterllng,  In  press;  Wlnterllng,  1990) .    The  Interpretation  of 
these  findings  suggest  that  by  programming  for  observational 
learning  It  may  not  be  necessary  to  provide  direct  Instruction  on 
all  target  behaviors. 

Description  of  the  Constant  Time  pelav  Procedure 

The  previous  discussion  suggested  that  small  group 
instructional  arrangements  are  a  viable  alternative  to  one-to-one 
instruction  when  teaching  new  skills  to  students  with 
disabilities.    The  decision  to  use  a  small  group  arrangement, 
however,  does  not  preclude  the  individualization  of  instruction 
or  the  use  of  systematic  instructional  strategies  (Brown  et  al., 
1980) .    The  use  of  a  near-errorless  response  prompting  procedure, 
constant  time  delay,  is  an  example  of  a  systematic  instructional 
strategy  that  can  be  easily  implemented  in  small  group 
instructional  arrangements. 

r"  /» 


In  th«  constant  tln«  d«lay  procedure,  th«  teaohar  dallvers 
both  a  task  direction  (I.e.,  Infornatlon  that  tells  the  student 
to  respond,  such  as  "What  word  Is  this?**  or  the  printed  word  In 
context),  and  a  controlling  prompt  (I.e.,  Information  that 
ensures  that  the  student  will  respond  correctly,  such  as  the 
teacher  verbally  modeling  the  correct  response) .    Initially,  the 
task  direction  and  the  prompt  are  presented  to  the  student  at  the 
same  time.    These  Instructional  trials  are  called  zero-second 
delay  trials  because  the  teacher  does  not  allow  the  student  the 
opportunity  to  respond  before  the  prompt  Is  delivered.  For 
example,  Ms.  Andrews  Is  teaching  Barry  to  Identify  kitchen 
utensils.    She  presents  the  task  direction  "Find  the  spatula," 
and  Immediately  points  to  the  spatula  In  the  kitchen  drawer. 
Because  Ms.  Andrews  has  Identified  a  controlling  prompt  for  Barry 
(I.e.,  a  point),  she  knows  that  Barry  will  respond  correctly  when 
she  points  to  the  spatula.    However,  because  she  wants  Barry  to 
find  the  kitchen  objects  without  her  assistance,  Ms.  Andrews 
begins  to  "fade"  her  prompt  after  a  predetermined  number  of  zero- 
second  teaching  trials.    This  is  accomplished  by  inserting  a 
specified  amount  of  time  between  the  task  direction  and  delivery 
of  the  prompt.    This  type  of  Instructional  trial  is  referred  to 
as  a  delay-trial  because  it  allows  the  student  time  to  respond 
before  assistance  is  delivered.    For  example,  Ms.  Andrews 
presents  the  task  direction,  "Find  the  spatula"  but  now  she  waits 
four  seconds  for  Barry  to  respond  before  pointing  to  the  correct 
object  as  she  counts  silently  to  herself,  "one-one  thousand,  two- 
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one  thousand,  threa*one  thousand,  four-one  thousand**  etc.  She 
continues  to  wait  the  same  amount  of  time  on  all  remaining 
Instructional  crials;  that  is,  the  time  inserted  between  the  task 

direction  and  the  prompt  stays  '*constanti*  until  Barry 
consistently  finds  the  kitchen  utensil  before  the  prompt  is 
delivered. 

Five  different  responses  are  possible  when  using  the 
constant  time  delay  procedure.    There  are  two  types  of  correct 
responses  and  three  types  of  incorrect  responses.    An  unprompted 
correct  response  or  "anticipation"  occurs  when  the  student 
responds  correctly  during  the  delay  interval  that  has  been 
inserted  between  the  task  direction  and  prompt.    A  prompted 
correct  response  or  "correct  wait"  is  defined  as  the  student 
waiting  silently  for  the  prompt  if  he  does  not  know  the  correct 
answerand  then  responding  within  a  reasonable  amount  of  time 
after  the  prompt  has  been  delivered.    Although  the  objective  of 
the  constant  time  delay  procedure  is  to  teach  the  student  to 
respond  correctly  before  delivery  of  the  controlling  prompt,  both 
types  of  correct  responses  (i.e.,  unprompted  and  prompted)  should 
be  reinforced  during  instruction.    However,  only  unprompted 
correct  responses  count  toward  criterion.    If  the  student 
responds  incorrectly  before  the  teacher  has  the  opportunity  to 
deliver  the  prompt.,  then  the  student  has  :aade  an  unprompted 
incorrect  reaponse  or  "non-wait"  error.    An  incorrect  response 
made  after  the  delivery  of  the  controlling  prompt  is  a  prompted 
incorrect  response  or  "wait"  error.     Finally,  a  no-response  error 
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occurs  when  tha  student  does  not  respond  within  a  reasonable  time 
following  delivery  of  the  prompt.    The  conseq[uences  that  follow 
each  type  of  correct  or  Incorrect  response  are  dependent  upon  the 
characteristics  of  the  student  and  the  target  behavior. 
Descriptive  praise  and  a  tangible  or  token  relnf orcer  frequently 
are  provided  for  correct  responses.    Incorrect  responses  may  be 
corrected,  Ignored,  or  the  student  may  be  reminded  to  wal'.:  for 
teacher  assistance  If  he  doesn*t  know  the  correct  response. 

Constant  time  delay  has  been  used  to  teach  a  wide  variety  of 
skills  to  persons  with  a  variety  of  learning  handicaps  (e.g., 
Ault,  Cast,  &  Wolery,  1988;  Browder,  Morris,  &  Snell,  1981; 
Schoen  &  Slvll,  1989;  Stevens  &  Schuster,  1987).    Constant  time 
delay  has  been  shown  to  be  effective  In  teaching  receptive, 
expressive,  and  signed  language  tasks  (Ault,  Cast,  Wolery,  Doyle, 
6  Elzenstat,  1988;  Browder  et  al.,  1981;  Cast,  Ault,  Wolery, 
Doyle,  &  Belanger,  1988;  Klelnert  &  Cast,  1982;  Wo?ery,  Cast, 
Kirk,  &  Schuster,  1988),  and  functional  adaptive  behavior  skills. 
Including  banking  (McDonnell  &  Ferguson,  1989),  bedmaklng  (Snell, 
1982),  sandwlch'-riieklng  (Schuster,  Cast,  Wolery,  &  Gulltlnan, 
1988) ,  and  self-help  skills  (Schoen  &  Slvll,  1939) . 

In  summary,  the  constant  time  delay  procedure  ha^  been 
effective  and  efficient  In  teaching  different  types  of  responses 
in  near-errorless  fashion  in  small  group  instructional 
arrangements.    For  example,  it  can  be  used  to  teach  discrete 
behaviors;  that  is,  behaviors  that  consist  of  a  single  response. 
Discrete  responses  might  be  receptive  tasks  such  as  Barry 
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pointing  to  the  spatula  In  the  drawar,  or  as  an  expressive 
behavior,  such  as  a  student  reading  a  community-referenced  sight 
word.    The  constant  tine  delay  procedure  also  can  be  used  to 
teach  complex  skills  which  have  been  task  analyzed  (I.e.,  chained 
tasks) .    In  the  section  that  follows  several  small  group 
Instructional  programs  which  use  the  constant  time  delay 
procedure  are  described.    The  first  program  describes  how  to 
teach  a  discrete  receptive  response  to  three  students  during  a 
small  group  Instructional  arrangement.    In  the  second  program,  we 
describe  how  to  teach  an  expressive  sight  word  recognition  task 
within  the  context  of  a  group.    In  the  third  program,  teaching  a 
chained  task  In  a  small  group  Instructional  arrangement  Is 
described,    in  each  Instructional  program  the  critical  decisions 
facing  the  teacher  are  outlined,  followed  by  a  description  of  the 
way  In  which  the  constant  time  delay  Instructional  trials  are 
presented.    Each  program  Is  accompanied  by  a  sample  data 
collection  sheet  to  record  students'  responses. 

Teaching  a  Receptive  Task  to  a  Group  of  students  using  a  Constant 
Time  Delay  Procedure 

Select  the  students  and  identify  the  target  skill.  Three 
students,  all  female,  were  selected  from  a  classroom  for 
preschoolers  with  moderate  mental  retardation.    The  three  girls, 
Carrie f  Jessica,  and  Maria  ranged  in  age  from  3  years-3  months  to 
4  years-6  months.    Each  student  was  able  to  sit  at  a  table  for  a 
period  of  10  minutes  without  engaging  in  disruptive  behaviors, 
make  eye  contact  with  the  teacher,  follow  simple  verbal 
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directions,  and  imitate  gasturas.    All  studanta  pravioualy  had 
racaivad  ayataaatio  inatruction  in  ona-to-ona  taaching  contaxts. 
The  atudenta  could  not  racaptivaly  identify  photographs  of  common 
objects  found  in  their  environnents .    The  speech  pathologist 
suggested  that  this  was  an  important  behavior  for  later  language 
development.    The  teacher,  Mr.  Juarez,  did  not  have  time  to 
conduct  one-to-one  instructional  sessions  with  each  of  the  three 
students  so  he  decided  to  implement  a  small  group  teaching 
activity  in  which  he  would  teach  the  three  students  to  identify 
two  objects  depicted  in  photographs. 

Planning  the  small  group  instructional  program.     After  Mr. 
Juarez  identified  the  students  and  decided  which  skill  he  would 
teach,  he  made  several  other  decisions  to  ensure  the  successful 
implementation  of  the  instructional  program.    These  included: 
(a)  deciding  whether  to  use  a  predictable  or  unpredictable  trial 
sequence,  (b)  whether  to  have  students  respond  individually  or 
chorally,  (c)  selecting  the  photographs  to  teach  and  the  number 
of  trials  per  photograph,  (d)  ensuring  student  attention 
throughout  the  instructional  session,  (e)  specifying  consequences 
for  student  responses,  (f)  identifying  a  controlling  prompt,  (g) 
selecting  the  time  delay  Interval  and  the  number  of  zero  second 
delay  sessions,  and  (h)  establishing  a  reasonable  criterion.  The 
decisions  made  by  a  teacher  in  planning  and  implementing  a  small 
group  instructional  program  are  summarized  in  Appendix  C.  (A 
more  comprehensive  discussion  of  the  planning  and  decision-making 
process  for  small  group  instructional  programs  is  provided  by 
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Collins,  Gasti  Aulti  6  Wolaryi  in  press.) 

Mr.  Juarez  was  concerned  that  the  students  had  never 
received  instruction  in  a  small  group  instructional  arrangement, 
and  that  he  was  going  to  be  teaching  a  difficult  task.    Thus,  he 
selected  an  unpredictable  trial  sequence.    This  type  of  trial 
sequence  ensured  that  opportunities  to  respond  were  randomly 
alternated  among  the  students  throughout  the  session.    Mr.  Juarez 
hoped  that  the  students  might  be  more  attentive  throughout  the 
session  if  they  didn't  know  when  it  would  be  their  turn.  Mr. 
Juarez  selected  10  photographs  of  household  items  the  students 
regularly  used  (e.g.,  knife,  bowl,  plate).    He  decided  to  teach 
the  seune  two  photographs  to  all  students,  and  to  use  the 
remaining  eight  photographs  as  distractors.    That  is,  photographs 
that  were  presented  along  with  the  target  photographs  during 
instruction  that  would  ensure  that  the  student  was  discriminating 
the  target  photo  from  among  the  other  three  photos.    Because  the 
students  were  able  to  sit  for  periods  of  no  longer  than  10 
minutes,  Mr.  Juarez  decided  that  three  trials  per  target 
photograph  for  each  of  the  students  (a  total  number  of  18  trials 
per  session)  would  be  sufficient  to  teach  the  new  skill,  and 
could  be  scheduled  daily  without  difficulty. 

Ensuring  that  the  students  remained  attentive  throughout  the 
instructional  period  was  a  concern  for  Mr.  Juarez.    Thus,  in 
addition  to  the  unpredictable  trial  sequence,  he  included  several 
other  procedures.    First,  he  decided  to  use  a  group  attending 
cue.    That  is,  before  the  presentation  of  each  instructional 


trial «  he  stated  **Everybody  look"  and  raquirad  aye  contact  from 
each  student.    Second,  he  provided  supplemental  reinforcement  on 
the  average  of  every  third  instructional  trial  to  those  students 

who  attended  to  the  students  whose  turn  it  was.    That  is, 
immediately  after  Mr.  Juarez  provided  consec[uences  for  responding 
to  the  photographs,  he  would  praise  each    student  who  was 
attending  (e.g.,  "Maria,  I  like  it  when  you  watch  Jessica  and 
Carrie  working . " ) .    It  is  important  to  note  that  procedures  to 
ensure  attention  are  not  always  necessary.    They  are,  however, 
useful  adaptations  to  ensure  the  attention  of  students  with  more 
severe  handicaps  or  students  who  have  had  little  previous 
experience  in  small  group  instructional  arrangements. 

As  with  any  systematic  instructional  program,  clear 
consec[uences  for  student  performance  should  be  specified.  These 
include  reinforcement  for  correct  performance  and  some  type  of 
corrective  when  errors  occur.    Mr.  Juarez  ]cnew  from  previous 
experience  that  providing  stickers  to  his  students  was  an 
effective  reinforcer.    Thus,  he  provided  descriptive  verbal 
praise  and  a  sticker  to  the  students  for  each  correct  response 
during  the  instructional  sessions.    Although  the  constant  time 
delay  procedure  is  described  as  near-errorless,  students,  may  make 
mistakes  on  about  5%  of  the  trials.    Mr.  Juarez  decided  he  would 
respond  co  errors  in  the  following  manner.    If  a  student  made  an 
error  during  the  first  two  sessions  at  four  second  delay,  he 
would  tell  the  student  to  "wait  if  you  don't  know  the  answer," 
and  then  provide  error  correction.    During  error  correction  Mr. 
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Juarez  would  nodel  tha  correct  answer  and  the  student  would 
Imitate  his  model.    The  student  would  receive  a  brief  statement 
Indicating  correctness  (e.g.,  "Right.").    Errors  In  subsequent 
sessions  would  be  managed  by  using  the  error  correction  procedure 
alone. 

Mr.  Juarez's  next  decisions  concerned  the  selection  of  a 
controlling  prompt,  the  number  of  zero  second  sessions,  and  the 
selection  of  a  delay  Interval.    To  Identify  a  controlling  prompt, 
Mr.  Juarez  conducted  brief  Individual  screening  sessions.  During 
these  sessions,  he  presented  objects  and  told  the  student  to  "Do 
what  I  do."    For  example,  he  asked  the  student  to  "Point  to  the 
scissors."  and  modeled  the  pointing  response  for  the  students. 
All  Students  consistently  Imitated  the  pointing  response. 
Therefore,  he  selected  a  model  as  a  controlling  prompt  because 
all  of  the  students  successfully  Imitated  him.    Because  the 
students  were  preschool»age  and  had  never  been  exposed  to 
constant  time  delay  procedures,  Mr.  Juarez  elected  to  conduct  two 
zero-second  delay  sessions.    He  decided  to  use  four-second  delay 
trials  In  all  subsequent  sessions  because  the  students  could 
respond  correctly  to  other  known  tasks  within  four  seconds.  A 
final  Issue  that  needed  to  be  addressed  was  to  establish  a 
reasonable  criterion.    Mr.  Juarez  daclded  to  adopt  a  conservative 
criterion  in  order  to  ensure  the  students  had  learned  the 
behaviors.    Thus,  he  decided  to  provide  Instruction  until  all 
students  In  the  group  had  attained  100%  unprompted  correct 
responding  for  two  consecutive  sessions  when  reinforced  each  time 
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they  made  a  correct  response  (continuous  reinforcement) ,  followed 
by  one  session  in  which  all  students  performed  at  100%  unprompted 
correct  responding  when  reinforced  approximately  every  third  time 
they  made  a  correct  response  (intermittent  reinforcement). 

Constant  time  delay  inatruotional  triala.     Instruction  began 
with  the  zero-second  delay  trials  on  two  photographs.    At  the 
beginning  of  each  zero  second  trial,  Mr.  Juarez  stated, 
"Everybody  look.**    When  all  students  were  looking  at  him,  he 
presented  a  target  photograph  among  the  three  distractors  to  one 
of  the  students.    He  then  asked  the  student  to  point  to  the 
target  photo  ("Maria,  point  to  the  fork.").  Immediately 
following  the  task  direction,  Mr.  Juarez  pointed  to  the 
photograph  of  the  fork.    The  student  then  imitated  Mr.  Juarez  and 
pointed  to  the  correct  photograph,  at  which  time  she  was 
reinforced  with  descriptive  verbal  praise  and  a  sticker.    The  use 
of  zero-second  delay  trials  was  repeated  for  all  of  the  students 
on  all  trials  in  the  first  two  sessions. 

Because  all  of  the  students  made  100%  prompted  correct 
responses  in  the  first  two  sessions,  Mr.  Juarez  began  his  next 
session  (the  third  session)  by  inserting  a  four-second  delay 
interval  between  the  task  direction  and  the  delivery  of  the 
controlling  prompt.    These  sessions  were  very  similar  to  the 
zero-second  delay  trials,  except  that  after  providing  the  general 
attention  cue  ("Everybody  look")  and  the  task  direction  ("Maria, 
point  to  the  fork") ,  Mr.  Juarez  counted,  "One-one  thousand,  two- 
one  thousand,  three-one  thousand,  four-one  thousand"  to  himself 
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bafore  ha  modeled  the  correct  answer.    Mr.  Juarez  provided 
consequences  to  the  nembers  of  the  group  based  on  their 
responses,  as  he  had  done  during  the  zero-second  delay  trials. 
After  each  instructional  trial,  Mr.  Juarez  recorded  the  student's 
response  on  a  data  sheet  designed  for  the  receptive  task  he  was 
teaching.    An  example  of  a  data  sheet  for  teaching  a  receptive 
task  in  provided  in  Appendix  A.    This  was  followed  by  presenting 
an  instructional  trial  to  another  student  in  the  group.  The 
session  continued  until  each  student  had  received  six 
instructional  trials  (i.e.,  three  trials  on  each  of  the  two 
photographs) .    Mr.  Juarez  continued  to  provide  four-second  delay 
trials  each  session  until  all  of  the  students  met  the  criteria  he 
established  at  the  outset  of  the  instructional  program.  An 
example  of  a  graph  which  can  be  used  for  visually  displaying  data 
that  is  collected  during  an  instructional  session  is  provided  in 
Appendix  B. 

Teaching  an  Expressive  Task  to  a  Group  of  Students  using  a 
Constant  T^"**  Delay  Procedure 

Select  tha  students  and  identify  the  target  skill.  Ms. 
Smith  had  two  male  and  two  female  students  (Jon,  Michael, 
Sabrina,-  Cheryl)  aged  10  years-1  month  to  11  year-2  months,  with 
moderate  to  severe  mental  retardation,  who  were  participating  in 
community  based  instruction.    However,  there  were  a  number  of 
sight  words  that  the  students  frequently  encountered  in  community 
settings  that  they  were  consistently  unable  to  recognize  despite 
repeated  exposures.    Before  deciding  which  of  the  sight  words  to 
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teach  her  students,  Ms.  Smith  conducted  a  prescreening  session. 
The  prescreening  session  confirmed  her  suspicion  that  of  the 
approximately  20  community-referenced  sight  words  the  students 
frequently  encountered,  her  students  could  recognize 
approximately  two  of  the  words.    Thus,  Ms.  Smith  decided  to  teach 
five  different  unknown  words  to  student  in  a  small  group 

instructional  arrangement . 

Planning  the  snail  group  Instruetitanal  program.     After  she 
had  determined  the  words  that  each  student  would  be  taught,  Ms. 
Smith  decided  to  use  an  unpredictable  trial  sequence.  In 
addition,  the  target  words  for  each  student  were  alternated  daily 
to  ensure  that  the  order  of  the  words  would  be  different.  She 
used  the  unpredictable  trial  sec[uence  for  two  reasons.    One,  like 
Mr.  Juarez,  Ms.  Smith  wanted  to  ensure  her  students  were 
attentive  to  each  instructional  trial.    Two,  she  thought  that  if 
the  students  attended  to  the  instructional  trials  given  to  their 
peers,  then  they  might  learn  additional  words  through 
observational  learning. 

To  facilitate  student  attention  and  observational  learning, 
Ms.  Smith  used  a  group  attending  cue  (e.g.,  "Everybody  look"), 
and  she  instituted  a  dependent  group  attention  contingency.  This 
contingency  specified  that  each  student  would  have  five  trials 
(also  presented  in  an  unpredictable  sequence)  on  which  Ms.  Smith 
would  note  whether  the  student  was  attending  when  she  gave  the 
group  attending  cue  (i.e.,  "Everybody  look").    If  the  student  was 
attending  on  his  respective  instructional  trials  then  he  could 
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earn  additional  reinforcers  for  the  entire  group. 

Ms.  Smith  decided  to  provide  three  trials  on  each  of  the 
five  words  she  was  teaching  to  the  four  members  of  the  group. 
This  meant  she  would  be  presenting  a  total  of  60  trials  per 
session.    Given  the  number  of  trials  in  each  session,  Ms.  Smith 
took  some  extra  time  to  prepare  her  instructional  materials.  She 
made  separate  index  cards  for  all  of  the  target  words  (a  total  of 
60  cards) .    Having  each  word  on  an  index  card  saved  time  during 
instruction  because  the  cards  only  had  to  be  shuffled  once  each 
session.    She  saved  extra  time  during  instructional  sessions  by 
listing  each  student's  name  and  target  word  in  the  random  order 
they  would  be  presented  during  Instruction  on  the  data  sheet. 
She  recorded  each  student's  response  on  the  expressive  task  data 
sheet  after  each  Instructional  trial  throughout  the  session.  A 
data  sheet  for  an  expressive  task  is  provided  in  Appendix  A. 

Ms.  Smith  also  decided  to  use  token  reinforcement  and 
descriptive  verbal  praise  during  instruction.    After  each  trial 
on  which  the  student  responded  correctly,  Ms.  Smith  stated, 
"Good,  that  is  the  word  £sfifii,"  and  gave  the  student  a  penny. 
Pennies  could  be  used  to  purchase  items  Ms.  Smith  knew  each 
student  found  reinforcing,  including  free  time.    When  a  student 
made  an  error,  Ms.  Smith  told  the  student  he  was  incorrect,  and 
to  wait  for  her  to  provide  the  answer  if  he  didn't  know  the 
answer. 

Ms.  Smith's  students  could  verbally  imitate  all  of  the 
target  words  consistently.    Thus,  a  verbal  model  of  the  target 
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word  was  used  as  the  controlling  prompt  throughout  training.  Ms. 
Smith  providesd  one  60-trial  session  at  zero  second  delay  and  all 
*  bsequent  sessions  consisted  of  four-second  delay  trials* 

Fina.  \y ,  she  employed  a  criterion  that  specified  individual  and 
group  performance.    This  type  of  criterion  specified  that  each 
student  had  to  achieve  an  individual  criterion  of  one  session  at 
100%  unprompted  correct  responses  when  reinforced  each  time  he 
made  a  correct  response.    When  all  students  had  achieved  the 
individual  criterion,  the  group  criterion  specified  that  all 
students  in  the  group  had  to  perform  at  100%  unprompted  correct 
responses  when  reinforced  on  the  average  of  every  third  correct 
response.    He  adopted  this  type  of  criterion  to  ensure  the 
students  had  learned  the  words  before  conducting  generalization 
training  in  the  community. 

Constant  time  delay  instructional  trials.     Instruction  began 
with  one  session  at  zero  second  delay.    During  this  session,  Ms. 
Smith  provided  the  general  attention  cue  ("Everybody  look"), 
presented  the  word  card  to  an  individual  student,  asked  "What 
word  is  this?",  and  then  immediately  stated  the  correct  response. 
After  the  student  imitated  the  correct  response,  Ms.  Smith 
provided  descriptive  praise  and  a  penny.    She  repeated  this  for 
the  60  trials  that  comprised  the  first  session. 

Beginning  with  the  second  session  and  for  all  subsequent 
instructional  sessions,  Ms.  Smith  used  four  second  constant  time 
delay  trials,  which  were  conducted,  in  the  following  manner.  Ms. 
Smith  provided  the  attention  cue,  presented  the  word  card  to  a 
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student,  and  asked,  **What  word  Is  this?"    She  then  counted  four 
seconds  (e.g.,  **One-one  thouszmd,  two-one  thousand,"  etc.)  to 
herself.    If  a  student  responded  within  the  four  second  interval, 
he  was  reinforced  with  descriptive  praise  and  a  penny.    If  the 
student  did  not  respond  within  four  seconds,  Ms.  Smith  modeled 
the  correct  response,  and  the  student  imitated  her  model  within 
five  seconds.    The  student  was  reinforced  with  descriptive  praise 
and  a  penny.    When  a  student  responded  incorrectly,  he  was  told 
that  the  response  was  incorrect  and  asked  "to  wait  if  you  don't 
know  the  answer."    This  was  followed  by  presenting  an 
instructional  trial  to  another  student  in  the  group.    The  session 
continued  until  each  student  had  received  15  instructional  trials 
(i.e.,  three  trials  on  each  of  the  student's  five  target  words). 
Ms.  Smith  continued  presenting  four-second  delay  trials  until  all 
students  had  achieved  both  the  individual  and  group  criteria.  An 
example  of  a  graph  which  can  be  used  for  visually  displaying  data 
that  is  collected  during  an  instructional  session  is  provided  in 
Appendix  B. 

Teaching  a  Chained  Task  to  a  Group  of  students  using  a  constant 
Time  Delay  Procedure 

Select  the  students  and  identify  the  target  skill.  Mr. 
Jones  had  three  students  (Billy,  Ralph,  and  Freddy)  aged  16-18, 
with  severe  mental  retardation  who  were  employed  at  a  local 
business.    Because  the  students  worked  during  the  lunch  hour,  his 
students  needed  to  bring  their  lunch  to  the  job  site.  This 
provided  an  opportunity  to  teach  his  students  to  make  a  sandwich. 
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Mr*  Jones  wanted  his  students  to  learn  to  use  a  variety  of 
sandwich  naterlals,  thus  he  decided  to  teach  the  students  to  make 
three  different  sandwiches.    After  he  decided  what  sandwiches  to 
teach  his  students  to  make,  he  developed  task  analyses  for  each 
sandwich.    The  task  of  making  sandwiches  was  a  difficult  one  for 
his  students,  therefore,  each  step  In  the  task  analyses  consisted 
of  a  small  amount  of  Information  to  ensure  that  the  students 
could  learn  In  a  reasonable  amount  of  time. 

Planning  the  small  group  instructional  program.     Because  Mr. 
Jones  wanted  the  students  to  perform  the  behaviors  of  each  task 
analysis  In  sequence,  he  elected  to  use  a  predlcteUsle  trial 
presentation;  that  is,  one  in  which  trials  were  always  presented 
in  the  same  order.    To  ensure  that  the  students  remained 
attentive  throughout  the  teaching  sessions,  Mr.  Jones  required 
that  the  students  make  a  choral  response  on  each  step  of  the  task 
analysis,    in  choral  responding  the  teacher  presents  the  task 
request  to  all  students  in  the  group  and  all  students  respond  in 
unison.    Finally,  due  to  the  difficulty  of  the  task,  Mr.  Jones 
decided  to  teach  the  task  as  a  backward  chain.    He  did  so  for  the 
following  reasons.    First,  when  the  task  analyses  for  the  three 
sandwiches  were  completed,  he  found  that  in  order  to  make  each 
step  sufficiently  discrete,  he  would  need  to  teach  approximately 
twenty  to  twenty-five  steps  for  each  sandwich.    He  decided  that 
teaching  this  much  new  information  in  each  session  probably  would 
be  too  difficult  for  his  students  resulting  in  a  high  percentage 
of  errors.    Thus,  teaching  one  step  at  a  time  would  be  easier  for 

551 


20 

his  students  to  learn  and  therefore  was  a  more  reasonable 
approach*    Second,  because  he  was  teaching  this  skill  In  a  group 
Instructional  arrangement,  It  would  be  easier  to  collect  data  on 
one  training  step  as  opposed  to  20-25  steps.    Third,  Mr.  Jones 
decided  to  capitalize  on  the  use  of  backward  chaining  by  having 
the  students  practice  each  step  leading  to  the  target  step  during 
each  Instructional  trial,  In  the  hope  that  this  practice  would 
facilitate  acquisition  of  future  steps.    The  students  performed 
one  complete  task  analysis  each  day.    when  the  target  step  was 
acquired  by  each  student  In  the  group,  they  began  training  on  the 
next  (I.e.,  second  to  last)  step.    This  continued  until  they  had 
learned  all  steps  in  the  task  analysis.    Mr.  Jones  then  began 
instruction  on  the  next  type  of  sandwich. 

Before  selecting  a  model  as  a  controlling  prompt,  Mr.  Jones 
conducted  several  screening  sessions  in  which  he  asked  the 
students  to  perform  individual  steps  of  non-targeted  food 
preparation  skills.    During  these  sessions,  he  assessed  the 
students'  abilities  to  imitate  his  behavior.    The  results  of 
these  screening  sessions  revealed  that  two  of  the  three  students 
could  correctly  imitate  Mr.  Jones'  behavior.    However,  the  third 
student  imitated  Mr.  Jones  inconsistently.    As  a  result,  Mr. 
Jones  decided  that  he  would  use  a  model  as  a  controlling  prompt 
for  two  of  the  students  and  a  physical  prompt  for  the  third 
student.    During  instructional  sessions,  instead  of  modeling  the 
behaviors  of  the  sandwich  making  skills  for  the  group  to  imitate, 
Mr.  Jones  used  the  student  who  required  a  physical  prompt  as  the 
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model  for  the  other  students.    That  is,  he  provided  a  physical 
proapt  to  the  one  student  who  required  It,  and  the  other  students 
were  Instructed  to  Imitate  the  behavior  of  the  student  receiving 
the  physical  prompt. 

Consequences  for  performance  Included  the  use  of 
reinforcement  for  correct  responses  and  error  correction  for 
Incorrect  responses.    Correct  performance  on  all  training  steps 
was  reinforced  with  descriptive  praise  (e.g.,  '^Good,  you  spread 
the  mayonnaise  on  the  bread.**) .    If  a  student  made  an  error  on  a 
training  step  before  the  prompt,  he  was  told  to  "wait  it  you're 
not  sure  what  to  do,'*  and  the  correct  step  was  ^nodeled  for  the 
student.    Following  the  teacher's  model  of  the  step,  the  student 
imitated  the  teacher's  model.    Errors  on  non-training  steps  were 
ignored  and  the  teacher  arranged  the  student's  sandwich  materials 
to  facilitate  completion  of  the  next  step. 

Mr.  Jones  elected  to  use  a  group  criterion  to  evaluate  the 
students'  performance  of  the  sandwich-making  skills.  The 
criterion  specified  that  the  students  had  to  perform  for  two 
consecutive  days  at  100%  unprompted  correct  responses  when 
reinforced  for  each  correct  step,  followed  by  one  day  at  100% 
correct  wh^^n  reinforced  on  the  average  of  every  third  correct 
response  and  finally  respond  at  100%  unprompted  correct  responses 
when  reinforced  only  at  the  end  of  the  tasks  (e.g.,  after  25 
steps) . 

Constant  time  delay  instructional  trials.    The  zero-second 
delay  Instructional  trials  were  conducted  in  the  following 
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sequence.    The  teacher  presented  the  task  direction,  the  student 
who  required  a  physical  prompt  was  guld^a  through  all  of  the 
steps  in  the  chain,  and  the  students  imitated  that  student. 
Immediately  following  the  completion  of  the  next  to  the  last 
ste^:),  Mr.  Jones  delivered  the  controlling  prompt  for  the  target 
step.    The  students  imitated  the  behavior  of  the  student  who 
received  the  physical  prompt.    Following  completion  of  the  task 
analysis  the  students  were  reinforced  with  descriptive  praise. 

During  five-second  delay  trials,  the  steps  were  modeled  as 
described  above.    However,  immediately  following  the  completion 
of  last  non-training  step,  Mr.  Jones  began  counting  to  himself 
(i.e.,  one-one  thousand,  two-one  thousand,  etc.)  before  he 
provided  the  controlling  prompt.    During  five-second  delay 
trials,  Mr.  Jones  provided  consequences  in  the  following  order. 
First,  he  provided  reinforcement  to  the  students  who  made  an 
unprompted  correct  response.    These  students  received  descriptive 
verbal  praise.    Second,  students  who  made  unprompted  errors,  and 
those  waiting  for  a  prompt,  received  consequences  at  the  same 
time.    The  students  who  made  an  incorrect  response  were  told  to 
wzit  and  received  a  correction  trial  which  served  as  the 
controlling  prompt  for  the  students  waiting  for  assistance.  Ms. 
Smith  recorded  data  on  the  students'  responses  on  a  data  sheet 
for  chained  tasks  (see  Appendix  A  for  an  example)  after  the  last 
student  received  consequences  on  each  training  step.  Training 
proceeded  in  this  sequence  until  all  students  had  met  the  group 
criterion  for  each  sandwich.    An  example  of  a  graph  which  can  be 
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used  for  visually  displaying  data  that  Is  collected  during  an 
Instructional  session  is  provided  in  Appendix  B. 

Problgma  Imnlamantina  Small  Croun  Inatruetional  Arranaamants 

Implementing  systematic  instruction  in  small  group 
arrangements  occasionally  may  prove  problematic,    some  problems 
are  specific  to  conducting  group  instruction  (Collins  et  al.,  in 
press) ,  and  some  are  specific  to  the  use  of  constant  time  delay 
procedures  (Schuster  &  Griff en,  in  press;  Snell  &  Cast,  1981; 
Wolery,  Ault,  &  Doyle,  in  press) .    Problems  that  might  be 
encountered  when  implementing  group  instruction  may  include  the 
selection  of  students  with  disruptive  behaviors,  those  who  lack 
prerequisite  skills  or  who  attend  school  infrequently,  the 
identification  of  a  skill  which  is  too  difficult  for  some  group 
members,  and  the  use  of  ineffective  consec[uences  for  performance. 
Solutions  for  these  types  of  problems  can  be  addressed  by 
carefully  assessing  prospective  group  members  prior  to  their 
inclusion  in  the  group  and  by  employing  systematic  instructional 
practices  (e.g.,  Snell,  1987;  Holery,  Bailey,  &  Sugai,  1988). 
Problems  that  might  be  encountered  with  the  use  of  the  constant 
time  delay  procedure  include  a  high  percentage  of  unprompted 
errors  (i.e.,  more  than  25%  of  the  total  amount  of  the  student's 
responses  for  a  session) ,  a  high  percentage  of  prompted  errors, 
and  the  failure  to  make  unprompted  responses.    Unprompted  errors 
can  be  managed  by  reminding  many  students  to  wait  if  they  do  not 
know  the  correct  response,  providing  negative  consequences  for 
failing  to  wait,  or  by  shortening  the  delay  interval.    For  some 
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Students  wait  training  may  be  necessary  (Snell  &  Cast,  1981) . 
High  percentages  of  prompted  errors  indicate  the  need  to 
reevaluate  the  controlling  prompt  and  identify  one  that  ensures 
correct  responses.    Students  who  fail  to  make  an  unprompted 
correct  response  often  need  to  be  taught  that  it  is  okay  to  make 
a  response  if  they  know  it.    Some  students  may  require  a  change 
in  the  way  consequences  are  delivered.    That  is,  the  teacher  may 
want  to  tell  the  student  that  rewards  will  only  be  provided  to 
students  who  respond  before  the  prompt  is  provided  (i.e., 
differential  reinforcement  of  unprompted  and  prompted  correct 
responses) .    This  latter  contingency  should  be  used  only  when  the 
teacher  is  certain  that  the  student  has  acquired  the  target 
behavior,  but  for  some  reason  resists  making  an  unprompted 
correct  response. 

Summary 

In  summary,  teaching  students  in  small  group  instructiona'*. 
arrangements  of  three  to  five  students  with  constant  time  delay 
can  be  a  successful  approach  tc  providing  instruction  to  students 
with  a  variety  of  handicapping  conditions.    The  examples  of 
instructional  programs  and  the  data  sheets  that  are  provided  in 
this  paper  are  based  on  actual  instructional  progrsucs  that  have 
been  successfully  implemented  by  teachers.    Thus,  after  some 
initial  adaptation  by  the  classroom  teacher,  these  programs  can 
be  implemented  successfully  by  most  teachers. 
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GROUP  DATA  SHEETS 
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This  is  an  example  of  a  data  sheet  for  a  receptive  language  task  conducted  in  a  small  gioup 
instructional  arrangement.  This  data  sheet  uses  Before  and  After  columns  to  recoid  student 
responding  when  using  constant  time  delay  to  teach  a  recepdve  task.  Prior  to  the  instructional 
session,  the  teacher  would  complete  the  situational  information  (e.g.  teacher's  name,  session 
number).  This  would  be  followed  by  placing  a  "x"  in  the  attending  column  when  supplemental 
reinforcement  for  attending  will  be  given  to  all  students.  The  delay  interval  column  will  tell  the 
amount  of  time  between  the  task  direction  and  the  prompt.  The  "Sd"  column  is  the  target  object 
and  "Distractors"  indicate  tiie  choices  that  tiie  snident  can  select  from.  If  the  student  responds 
correctly  before  the  prompt,  record  a  "•(-"  in  tiie  Before  column;  an  inconect  response  before  the 
prompt  is  recorded  by  placing  a  "•"  in  tiie  Before  column.  If  tiie  student  responds  correctly  after 
tiie  prompt  a  "V'  is  placed  in  tiie  After  column;  if  an  error  is  made  after  tiie  prompt,  tiie  teacher 
records  a "-"  in  tiie  After  column.  If  tiie  student  makes  no  response  after  the  prompt,  tiie  teacher 
should  record  "o"  in  the  After  column.  At  the  end  of  tiie  session,  each  type  of  response  would  be 
counted  and  tiie  percentage  calculated. 


Teacher    Date  /  / 

Session  Number    Session  Time   : 


Tr. 
# 

Ann. 
Cue 

Delay 

Inier> 
val 

Student  name: 

CARRIE 

Response 

Student  name: 

JESSICA 

Response 

Student  name: 

MARIA 

Response 

Sd 

Distractors 

Bef 

Aft 

Sd 

Distractors 

Bef 

Afl 

Sd 

Distractors 

Bef 

Aft 

1 

forte 

cup 

hat 

bowl 

2 

X 

knife 

coat 

bowl 

plate 

3 

foric 

cup 

coat 

plate 

4 

5 

X 

6 

etc 

18 

Total  Number 
of  Each  Response 
Type 

Correct  Bef 

Correct  Aft 

Correct  Bef 

Correct  Aft 

Correct  Bef 

Correct  Aft 

EiTorsBef 

Errors  Aft 

Errors  Bef 

Errors  Aft 

EnorsBef 

Errors  Aft 

Touil  Ptfcent 
orEachReq)onse 

TVDC 

Correct  Bef 

Correct  Af' 

Correct  Bef 

Correct  Aft 

Correct  Bef 

Correct  Aft 

EntxsBer 

Errors  Aft 

Errors  Bef 

Errors  Aft 

EnorsBef 

Errors  Aft 

No  Respon 

No  Respon 
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This  data  sheet  is  designed  to  be  used  with  an  expressive  task  (e.g.,  sight  word  reading)  conducted 
in  a  small  group  instructional  arrangement  This  data  sheet  uses  columns  for  each  type  of  response 
that  can  occur  during  the  instructional  session.  The  teacher  begins  by  recording  the  situational  data 
(e.g.  name,  date,  etc.).  In  addition,  the  teacher  records  the  stimulus  and  die  student  who  will 
receive  die  trial  in  die  order  tl^ey  will  be  presented.  The  teacher  tiien  places  a  "x"  in  die  attending 
column  indicating  when  supplemental  reinforcement  for  conect  attending  during  anotiier  student's 
trial  should  be  provided.  Also,  die  teacher  records  die  delay  interval  to  m  used  on  each  trial. 
When  a  student  responds  during  instruction  die  teacher  places  a  check  in  the  appropriate  column. 
After  die  session,  the  number  of  checks  from  each  colunm  are  summed  and  divided  by  die  number 
of  trials  to  determine  die  percentage  of  each  type  of  response  for  each  student. 


Teacher    Date    Procedure 

Start  Time  ;   Stop  Time       ;  Total  Time 

Task:  


1 

STIMULUS 

Atm. 

Cue 

Delay 

TYPE  OF  RESPONSE 

TIUAL 

STUDENT 

Unnra 
Corr. 

Prom. 
Com 

Unnm. 

Enor 

Prom 

A  1  Will* 

EiTor 

No 
Resp. 

1 

John 

EXIT 

1 

Michael 

PEPSI 

3 

Sabrina 

ENTER 

X 

4 

Cheryl 

TELEPHONE 

5 

Michael 

EMERGENCY 

6 

Sabrina 

HOSPITAL 

7 

Cheryl 

PUSH 

John 

FIRE 

Sabrina 

PULL 

10 

Cheryl 

TELEPHONE 

etc. 

Michael 

EMERGENCY 

X 

Student: 

Total  Number  of  Each  Response  Type 

Percent  of  Each  Response  Type 

Student: 

Total  Number  of  Each  Response  Type 

Percent  of  Each  Response  Type 

Student: 

Total  Number  of  Each  Response  Type 

Percent  of  Each  Response  Type 

Student: 

Total  Number  of  Each  Response  Type 

Percent  of  Each  Response  Type 
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This  is  a  sample  data  sheet  for  chained  tasks  taught  with  the  constant  time  delay  procedure  in  a 
small  group  instructional  arrangement  Althougn  the  narrative  describes  teaching  sandwich  making 
using  backwaid  chaining,  this  data  sheet  can  also  be  used  with  forward  or  total  task  pn  sentation. 
The  teacher  initially  completes  the  situational  data  at  the  top  of  the  forai  followed  by  recording  the 
steps  in  the  task  analysis.  The  teacher  tiien  records  the  delay  interval  to  be  used  for  the  steps  in  the 
task  analysis.  For  example,  in  tiie  Hrst  instructional  session  when  using  backward  chaining.the 
teacher  sunply  models  steps  1-24,  records  "o"  in  Uie  delay  column  for  step  #25  and  provides  the 
controlling  prompt  for  that  step.  This  would  be  followed  by  recording  the  student  response  on 
step  #25  ONLY.  If  the  student  responds  correctly  before  a  prompt  a is  placed  in  the  Before 
column.  If  the  siudent  responds  correctiy  after  the  prompt,  a  "•«•"  is  placed  in  the  After  column. 
Incorrect  responses  before  the  prompt  are  recorded  wiUi  a    in  tiie  Before  column;  incorrect 
responses  after  the  prompt  with  a     in  After  column;  and  no  response  after  the  prompt  is  recorded 
by  placing  a  "o"  in  the  After  column.  At  Uie  end  of  each  session,  th^  teacher  sums  the  total  number 
of  each  response  type  and  calculates  die  percentage  for  each  student  in  the  group. 


Teachec 
Session. 


Dat^ 


Time. 


Steps  in  Task  Analysis 

Delay 
Interv. 

Student  Name: 
BILLY 

Smdent  Name: 
RALPH 

Student  Name: 
FREDDY 

Before 

/\ncr 

Before 

After 

Before 

After 

1.  Bread  trom  cabinet 

2.  Get  meat,  cheese,  mayo 

3.  Knife  from  drawer 

4.  Open  bread  bag 

5.  Remove  2  pieces 

6.  Lay  flat  on  counter 

7.  Close  bread  bag 

8.  Return  to  cabinet 

9.  Open  mayonnaise 

10.  Dip  knife  in  mayo 

etc. 

25.  Knife  in  sink 

Summary  Data 

Cor- 
rects 

% 

% 

#= 

% 

#« 

% 

#« 

% 

% 

Incor- 
rects 

#s 

% 

#s 

% 

#= 

% 

#= 

% 

#= 

% 

#= 

% 

[No 
Resp. 

#= 

% 

#= 

% 

#= 

% 
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APPENDIX  B 
VISUAL  PRESENTATION  OF  DATA 
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This  line  graph  displays  the  mean  performance  of  a  group  of  students 
Involved  in  a  time  delay  instructional  program.    The  closed  triangles 
represent  the  group's  mean  percentage  of  correct  unprompted  responses 
during  the  daily  session.    The  open  triangles  represent  the  mean 
percentage  of  correct  prompted  responses.   This  graph  can  be  used  with 
both  the  receptive  and  expressive  constant  time  delay  programs. 

Baseline  Constant  Time  Delay 


1    2    3    4    5    6    7    8    9  10  11  12  13  14  15  16  17  18 

Sessions 
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Tbli  graph  is  a  visual  display  of  data  from  the  sandwich  making  task  for 
Billy  (B),  Ralph  (R),  and  Freddy  (F).   Bach  student's  data  is  represented 
by  a  different  syi^ol.   Following  the  small  group  instructional  session 
Mith  constant  time  delay,  the  teacher  transfers  the  sum  of  correct 
responses  BIFORI  the  prompt  found  on  the  data  sheet  for  each  student. 
This  number  is  placed  in  the  total  corrects  column  on  this  figure  then 
plotted  with  the  appropriate  symbol.   Although  this  graph  allows  the 
teacher  to  monitor  individual  as  well  as  compare  student  performance,  it 
probably  should  not  be  used  with  more  than  3-4  students  since  this  number 
of  symbols  on  one  graph  could  be  confusing. 
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Student 


B|R|F|B|R 


FIBIRIF 


BIRIFIBTRTF  BIRIFIBIRIFIBIRIFIBIRIFI 
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Total  Corrects 


ololololo  o\0\o\o 

^  ISO 


Date 


o-o-o 

□-CHD 
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APPENDIX  C 

TEACHER  DECISIONS  FOR  SMALL  GROUP  INSTRUCTIONAL  PROGRAMS 


37 

Tfuchar  Daetatona  far  fimall  CgQun  Inatruetlonal  Proarana 


CoBponsnt  of  Group  Instruction 

Seloct  students 
Prsrsquisits  skills 

Instructional  trial  ssqusncs 

student  rssponsss 

Identify  task,  select  stimuli 

Attention  (individual) 
Attention  (group) 
Consequences  for  performance 
Procedure 

Controlling  prompt 

Time  delay  interval 

Number  of  zero-second  sessions 

Criterion 
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Teacher  Decision 


Identify  homogeneous  or 
heterogenous  students. 

Identify  students  with 
good  attendance,  Biniaal 
disruptive  behaviors, 
previous  experience  with 
systematic  instruction 
and  delay,  reliable  wait 
response,  attending 
behaviors,  work  for  10-20 
minute  sessions. 

Predictable  or 
unpredictable. 

Individual  or  choral. 

Same  task,  same  stimuli; 
different  task,  different 
stimuli;  functional, 
chronologically  age- 
appropriate. 

General  or  specific 
attention  responses. 

Independent,  dependent, 
or  interdependent. 

Correct,  incorrect,  no- 
response. 

Constant  time  delay. 

Verbal,  model,  gesture, 
physical. 

Specify  time  delay 
interval . 

Specify  number  of  zero- 
second  sessions. 

Individual,  group,  or 
both. 


